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CHATRMAN'S  ADDRESS. 

This  beiiig  the  first  Eveniiig  Meeting  of  the  year,  I  will,  with  your  per* 
misskniy  before  my  galUmt  fiiend  Captain  Scott  reads  his  paper»  say  a  few 

words  upon  the  position  of  the  affairs  of  this  Institatioii. 

In  the  first  place,  I  have  much  pleasure  in  announcing  that  between 
the  period  of  our  last  meeting  in  this  Theatre  and  the  end  of  the  year, 
114  Members  joined  the  Institution,  making  a  total  of  305  for  the  year 
1861,  whilst  11  have  joined  since  the  beginning  of  this  year.  Tliis  may 
perhaps  appear  a  large  number,  but  when  it  is  considered  that  the  whole 
of  the  officers  in  ihe  navy,  army,  and  other  military  services  are  eligible 
to  beiXKiiie  Membersi  it  is  not  greater  than  wliat  may  leasonab^  be 
expected  in  the  coarse  of  a  single  year.  This  Izistitation,  perhaps  more 
tiian  any  other,  depends  Upon  numbers  for  its  support  Rrom  the  cir- 
ctunstanoes  and  duties  of  the  officers  of  the  army  and  navy,  the  subscription 
must  necessarily  be  small,  and  therefore  the  305  new  Members  do  not 
represent  the  snme  money  vnlne  as  they  would  in  other  institutions.  The 
great  object  which  the  Council  have  in  view  is  to  make  this  Institution 
both  interesting  and  useful  to  the  Members  who  do  not  frequent  the 
Metropolis,  oi-  who  are  serving  abroad,  as  well  as  to  those  who  are  able  to 
nake  personal  use  of  its  resom  ces ;  and  I  think  I  am  right  in  the  obser- 
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vatiou,  that  perhaps  no  other  Institution  gives  so  much,  at  so  smaii  a  cost, 
to  its  Members.  The  more  our  financial  power  is  increased,  the  more 
wortliy  of  the  country,  and  the  more  valuable  as  a  means  of  diffusing 
professional  information,  the  luatiLution  will  become. 

The  Journal  is  doSng  good  Nrvice  Ibar  the  Institotioci*  We  axe  miioh 
beholden  to  the  gentlemen  who  hanre  oomeformtid  in  this  Lectufo  Theatre 
to  treat  npon  thoee  profeflsional  subjects  with  which  they  are  conyersant, 
and  who  promulgate  their  opinions  by  means  of  the  Jounial  to  their 
brother-officers,  stationed,  as  tney  are,  in  every  part  of  the  world. 

The  lectures  which  have  been  delivered  in  this  Theatre,  during  the 
past  year,  hRve  V>een  for  the  most  part  upon  that  particuiai'  subject  which 
my  gallant  friend  on  the  left  continues  to-night.  We  have  had  no  less 
than  eleven  papers  read  during  the  past  season  upon  iron  ships  and  the 
improved  ordnance.  Discussions  followed  upou  most  of  those  papers, 
conducted  with  very  great  ability  by  naral  officers  and  by  civil  engineers. 
In  this  way  it  is  OTident  sdenoe  is  improTed,  information  is  ciicahited, 
and  the  services,  both  army  and  nayy»  as  well  as  the  country  at  largei  are 
gr'  ;ttly  benefited. 

The  Jbunal  is  peculiarly  appreciated  by  the  officers  serving  in  the 

Colonics,  who  ar^^  thus  kept  au  cmirant  with  the  progress  of  science  and 
with  the  opinions  of  those  whose  time  find  abilities  have  been  (levotcd  to 
the  study  of  inventions  and  inij)rovenient8  in  the  appliances  of  modern  war. 
So  much  is  this  the  case,  that  of  the  305  new  Members,  no  less  than 
102  who  were  sUitioued  in  India,  the  Gape,  and  other  dependencies  of  the 
Crown,  became  Members  in  order  that  they  might  receive  it.  This  is  aa 
undoubted  recognition  by  the  officers  of  both  services  of  the  professional 
value  of  ihe  Journal^  and  we  trust  by  degrees^  as  it  is  more  and  more 
appreciated^  to  find  the  officers  on  full  pay  recognising  it  in  a  subitantial 
£nnn  by  enrolling  themselves  as  Members.  In  the  mean  time,  the  expense 
of  y>rinting,  illustration,  and  publication,  is  very  large,  while  its  circula- 
tion to  all  parts  of  the  world  is  conducted  entirely  free  of  expense  to  those 
Members  who  receive  it. 

The  expenses  of  the  staff,  of  the  rent  and  taxation,  of  the  orrlinary 
business,  of  the  publication  and  circulation  of  the  Journal,  and  uf  tlic 
libranr,  as  yet  absorb  the  greater  part  of  the  receipts.  And,  although  the 
model  departments  have  not  been  neglected,  the  Council  hope,  as  the 
finances  increase^  to  render  them  as  complete,  both  in  general  interest  and  in 
utility,  as  may  be  worthy  of  a  great  professional  metropolitan  establishmoit* 

Although  this  Institution  has  been  in  existence  for  upwards,  of  thirty 
yeavv,  it  is  only  recently  that  it  has  been  able  to  carry  into  effect  the 
original  designs  of  its  founders.  In  its  earlier  years,  although  its  financial 
capacity  was  great  and  sufficient  for  the  intended  purposes,  yet  it  laboured 
for  a  long  time  under  the  disadvantage  of  inadefj[uate  accommodation. 
By  the  tiuie  ilie  Institution  became  possessed  of  all  that  was  required 
to  render  itself  prominent  b^  its  usefulness,  its  resources  were  exhausted  ; 
tile  original  enthusiasm  in  its  career  had  abated,  the  feeling  in  favonr  of 
professional  knowledge  was  at  tiiat  period  at  a  low  ebb,  and  tiie  income 
had  fallen  to  an  extent  which  fi)r  some  time  prevented  adequate  ViM 
being  made  of  the  improved  accommodation. 

During  the  last  few  years,  however,  these  difficulties  have  been  over* 
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001D9.  The  finaaoes  of  the  Inetitation  ere  in  *  vigorous  condition,  and  are 
concentrated  upon  the  adyaiicement  of  professional  information  relating  to 

the  naval  and  TniHtfir}^  ^lervices.  A  general  recogrjition  of  t"he  necessity 
and  value  of  profeaaional  studies  and  discussions  lias  arisen  among  officers; 
and  the  Council  has  made  full  use  oi'  this  opportunity  by  devoting  the 
resources  of  the  Institution  to  the  advancement  of  this  object.  The  efforts 
of  the  Couucii  have  been  successful ;  the  officers  themselves  have  been 
the  flxet  to  aclmowle^  their  appreoiati(ni  of  all  that  haa  been  done, 
and  are  giadnAlly  proving  this  by  tendering  their  support  The  GknTem* 
ment  have  teooided  thor  opinkm  hj  propoeog  a  small  annual  grant  to 
assist  the  Literary  and  SdeiSfcifio  Departments;  and  both  the  Admixalty 
and  War  Departments,  when  opportunities  present  theuiselTes»  show  tbe 
fiivourable  opinion  they  entertain. 

Wlien  the  Commissioners  of  the  International  Exhibition  of  1862 
decided  to  form  a  military  class,  they  requested  Lord  Herbert  to  nominate 
a  Committee.  Lord  Herbert  at  once  referred  the  subject  to  the  Council 
of  this  Institution,  and  re<|uestcd  them  to  undertake  the  duties— a  distinct 
recognition  of  the  high  character  which  it  held  in  the  opinion  of  the 
Seorataiy  of  State*  Both  liie  Naval  and  Xlifitary  Committees  have  held 
their  sittings  in  the  Cooncsl  Boom  of  tiie  Institation. 

I  cannot  avoid  trespassing  upon  yoor  time  for  a  few  moments  upon  a 
subject  which  has  been  brought  home  to  the  minds  of  every  subject  of 
Her  Biajesty,  throughout  the  whole  length  and  breadth  of  the  land.  I 
allude  to  the  loss  which  the  country,  the  army,  and  this  Institution  have 
sustained  l  )y  the  untimely  death  of  the  late  Prince  Consort.  Her  Majesty 
became  a  patron  of  the  Institution  shortly  after  she  came  to  the  Throne, 
and  Hifl  Koyal  lliglmess  became  joint  patron  with  the  Queen  ui  1841. 
As  soon  as  he  beoune  acquainted  with  the  objects  which  the  Institation 
waa  designed  to  promotei  he  became  a  warm  supporter* 

From  the  posmon  winoh  I  have  had  tiie  honour  to  hold  for  some  years^ 
as  a  commanding  officer  of  n  battalion  and  regiment  of  Onards  of  which 
the  late  Binee  Consort  was  odonel,  I  had  the  privilege  of  frequently 
approaching  his  person,  and  I  occasionally  took  the  opportunity  of  speak** 
ing  to  him  tipnn  the  merits  of  thi?  Institution,  when  I  had  the  honour  to  wait 
upon  him.  His  Koyal  Highness  aiwa}"?  expressed  hiuiseli  warmly  in  its 
favour,  and  entered  minutely  into  the  position  of  its  nffairs,  and,  when  its 
forttmes  were  in  a  low  state,  into  the  prospects  of  impi  ovement.  IJe  fully 
comprehended  the  cause  of  prostration^  and  foresaw  the  means  by  whi(ji 
aloiie  it  ooaH  be  restored,  wt  adiice  was  cn  all  ooeasiona  most  valnable. 
When  we  wereendeavooriog  to  get  a  grant  from  the  Goverament  in  aid  of 
the  finances  of  tiie  Institation,  having  foiled  in  two  or  three  instuices  to 
impress  the  Grovemment  with  a  sense  of  the  importance  of  the  objects  we 
had  in  view,  it  may  be  inferred  that  the  warm  interest  he  took,  may  have 
indirectly  influenced  others  to  acknowledge  that  the  Institution  had  as  much 
claim  to  permanent  support  as  other  literary  and  scientific  establishments. 

Again,  ho  was  a  oreat  advficato  for  concentrating  our  efforts  upon  those 
objects  ^^hich  this  Institution  alone  is  endeavouring  to  promote.  For- 
merly we  had  an  Ethnological  collection,  and  a  Natural  Historical  ecllee* 
tioQ«  It  WIS  his  opinion  that  these  collections  could  never  by  ^^7  posia* 
hSBty  be  made  nsehd  to  the  offioen  of  tiie  two  servicss.  '^^y 
imfofoot  oeUections  at  tiie  best^  though  tiiere  some  good  and  vanuim 
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things  in  them;  and  the  other  institutions  devoted  s^tocially  to  those 
particular  branches  of  science,  of  course,  had  much  better  collections. 

Again,  no  later  than  a  few  months  ago,  the  lease  of  these  premises  ap- 
proaching its  termination,  I  mentioned  to  Ilis  Kojal  liigliiiess  how  necessary 
it  was  that  we  should  remain  in  our  present  locality.  Officers  of  the  Army 
and  Navy,  liaving  their  duba  in  PaU  Hall,  and  oocapied  at  the  Adnuialty 
and  tlie  Hone  Craaids,  would  naturally  prefer  coming  to  the  jbatitiitioa  in 
Whitehall,  than  to  hare  to  go  to  K^ington,  or  some  other  remote 
locality,  which,  for  . reams  needless  to  detail  at  the  present  moment, 
would  be  ruin  to  our  prospects.  It  is,  therefore,  an  important  object  that 
we  should  remain  here.  His  Royal  Highness  saw,  as  wo  did,  the  im- 
mense advantage  to  the  Army  and  Navy  of  our  present  position,  and  the 
necessity  of  our  continuing  in  it,  and  expressed  a  hope  that  circumstances 
would  leave  us  nndisttirbed. 

I  cannot  but  express  the  feeling  that  in  him  we  have  lost  a  ver^  sincere 
friend,  and  that  his  good  offices  irould  have  been  of  very  great  assistance  to 
US  in  maintaining  our  present  position  in  Whitehall  Yard.  It  was  the  duty 
of  tiie  Council,  at  their  last  meeting  in  the  beginning  of  January,  to  prepare 
an  address  of  condolence  to  her  Majesty  upon  the  irreparable  loss  which 
both  she  and  the  nation  have  sustained,  and  which,  signed  by  the  Presi- 
dent of  the  Institution,  has  since  been  presented;  I  am  sure  the  IMcmbers, 
when  this  is  duly  reported  to  them  at  the  noxt  annual  meeting,  will 
approve  of  the  step  which  the  Council  has  taken  lu  performing  a  duty  in 
common  witli  the  rest  of  the  country. 

I  regret  to  add  that  some  of  our  most  distinguished  Members  have  died 
nnoe  we  last  met^General  Sir  Howard  Douglas,  upon  whose  intdkct  and 
gteat  abilities  age  seemed  to  have  little  effect^  and  who  contributed  within 
a  short  time  previous  to  his  death  opinions  upon  the  great  sabjeot  of  the 
day.  War  Ships  and  Rifled  Ordnance,  was  one  of  Uie  founders  of  the 
Institution,  and  was  the  Qiairman  wh^  it  was  established.  He  was  an 
officer  of  great  scientific  acquirements,  and  through  a  long  life,  whether 
in  or  out  of  employment^  his  mind  was  always  actively  employed  in  the 
service  of  his  country. 

Lord  Herbert,  as  a  War  Secretary,  was  a  warm  supporter  of  this  Institu- 
tion. He  saw  the  value  of  the  policy  pursued,  and  he  always  cordially 
entered  into  our  objects  and  reqturements.  We  have  lost  in  him  a  friend^ 
wbo^  as  far  as  c^portunitiespeimiltedi  was  anadous  to  advance  our  interests. 

Sereral  distmguished  officers  have  also  been  removed  by  death*  Among 
them  I  cannot  forbear  mentioning  the  names  of  General  Sir  Charles  Pasleyt 
£.(XB.,  and  Yice-Admiral  Sir  Richard  Dundas,  the  former 

was  eminent  as  a  military  author  and  engineer,  and  rendered  great  ser* 
vices  to  the  nation  by  his  attention  to  tlie  system  of  pontooning ;  the  latter 
commanded  the  Baltic  fleet  in  the  Russian  war  and  was  one  of  the  Lords 
of  the  Admiralty  at  the  time  of  his  death. 

Having  said  these  few  words,  I  will  now  ask  Captain  Scott  to  read  the 
paper  which  he  has  prepared.  Captain  Scott  is  an  old  &iend  of  tim 
Institation.  He  gave  ns  a  most  valnable  paper  last  year,  which  has  been 
published  in  a  recent  number  of  the  Journal.  I  am  perfectly  convinced 
tibatf  with  the  abilities  he  has  shown^  and  the  attention  he  has  paid  to  the 
subject,  there  is  no  paper  he  can  read  which  will  not  be  most  warmly 
approved  of. 
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THE  PROGRESS  OF  ORDNANCE  ABROAD  COMPARED 
WITH  THAT  OF  ORDNANCE  AT  HOME. 


By  Commaader     A.  £.  SCOTT,  E.  K. 


I  do  not  tluiik  I  can  commence  this  paper  better  than  by  quoting  the 
wonlf5  of  the  present  distinguished  Chief  of  the  Admiralty,  the  Duke  of 
Somersf^t,*  respecting  the  vnlne  of  this  Institution,  in  which  subjects  that 
are  not  onij  professional,  but  such  as  are  of  deep  interest  to  all  English- 
nun,  can  be  discussed  in  the  fair  and  open  manner  necessary  to  elicit 
U  uth.    His  Grace  says  :— 

"  I  know  in  regard  to  ihe  Nary  a  great  many  things  are  duoorered,  and 
are  pot  aside  for  the  want  of  a  proper  place  to  preeenre  them.  Many 
years  afterwards  what  are  thought  to  be  discoyeries  are  made^  and  we 
often  find,  if  we  had  looked  hwSk  and  consulted  our  papers*  tiiat  the  dis- 
coyeries had  been  made  a  long  time  ago.  That  is  continually  occiming, 
and  it  shows  of  what  great  advantage  an  institution  of  this  kind  may  be, 
in  rccordinrr  information  of  this  character  and  communicatiDg  it  through- 
out the  Sei'\  ic(^8. 

**  K  you  adopt  as  a  matter  of  faith  that  So-and-so  is  quite  right,  and 
that  whoever  says  to  the  contrary  has  a  bad  motive,  and  is  a  dishonest 
feUoWi  why,  you  may  settle  the  qaestbn  easily  in  your  own  mind,  but  you 
do  not  settle  it  to  the  interests  of  the  country.  What  we  hare  to  do  is  to 
look  at  these  questions  calmly  in  all  their  bearing«»  and  I  am  snrci  if  that 
were  done,  we  should  then  arrive  at  a  satisfactory  result." 

Yet  there  may  still  be  doubts  in  the  minds  of  some  as  to  the  advisa- 
bility of  speaking  the  whole  truth.  Let  such  persons  learn  from  the  wise 
example  of  tlie  Emperor  across  the  water  in  at  once  exposing  the  real 
state  of  the  finances  of  France,  and  thus  making  fhends  of  his  people  by 
admitting  them  to  his  confidence. 

It  is  only  in  great  minds,  and  amongst  a  great  people,  that  there  is  a  readi- 
ness to  acknowledge  error;  little  minds  and  a  little  people  try  ratiher  to 
shuffle  out  of  fidse  positions  tium  to  frankly  admit  a  mistake;  and  tbere 
may  be  some  wIuh  like  the  hozd  that  tucks  its  head  imder  its  wing,  refuse 
to  see.  Such  persons  would  desixe  to  shut  cut  the  truth ;  but  of  what 
advantage  is  it  to  hide  our  true  position  from  our  own  people  ?  "  To  be 
forewarned  is  to  be  forearmed,*'  the  proverb  says,  and  any  one  who  reads 
the  French  and  other  foreign  works  must  know  that  continental  nations 
nun  tnvly  watch  our  progress,  and  can  estimate  the  full  value  of  our  changes 
far  better  than  we  do  ourselves.  We  indeed  have  been  too  w^  satisfied* 
to  properly  oonsider  and  carefiilly  weigh  the  effects  of  our  alterations; 

*  Yid«  (be  Duke  of  8oai«n«t*t  91106011  it  tlio  OmnU  Annual  Meetings  oa  tho  2nd 
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but,  should  war  unfortunately  take  place,  the  present  blind  confidence  in 
our  armaments  might  be  rudelj  dissipated,  and  untried  weapons  fjedl  us  at 

our  utmost  need. 

Lately  public  attention  has  been  much  occupied  with  our  naval  arma- 
mentSy  and  there  is  no  subject  of  greater  national  importance;  for  on  our 
maritime  supremacj^  our  high  poritioni  nay,  our  very  exutenee  as  a  gnat 
people  (humanly  speaking),  depends.  Tnere  is  therefoi^  a  neoessity  far 
ihaioaghfy  Tentiiating  and  settling  the  matter  definitirely.  This  will  at 
once  be  evident,  as  well  to  the  landsman  present  as  to  the  seaman,  when  he 
is  informed  that,  in  a  frigate  of  51  guns,  he  may  find,  in  consequence  of 
our  recent  changes  in  ordnance,  sis  different  guns,  and  five  different  kinds 
of  shot. 

The  naval  artillerist  is  already  too  well  aware  of  the  discidvantages  he 
will  be  placed  under  by  such  complications,  and  knows  what  must  result 
from  them  when  men's  nerves  are  highly  strung,  comrades  falling  around, 
and  smoke  and  splinters  filling  the  decks;  and,  dnoe  there  axe  in  tius 
Bistitution  a  large  proportion  of  experienced  officers  botli  naval  and 
militaif,  I  can  confidently  look  for  a  patient  Bearing,  and  an  onpr^udloed 
decision  upon  the  truth  or  eizor  of  mv  views. 

In  my  former  lectures,  published  in  the  nineteenth  number  of  the 
Journal,  I  pointed  out  defects  in  the  systems  which  at  that  moment 
were  enjoying  popidarity  in  England,  and  1  have  since  seen  my  statements 
ftdly  confirmed.  This  evening  I  will  endeavour  to  place  before  you  wliat 
foreign  nations  are  doing,  and  ask  you  to  join  me  in  contrasting  their  pro- 
gress with  our  own,  so  as  to  see  how  far  we  have  advanced  relativelj,  if 
not  absolutely. 

Foreign  Rijkd  Guns  of  Earhj  Date» 

It  may  cause  surprise  to  hear  how  early  rifled  guns  were  used.  In 
the  Arsenal  of  St.  Petersburg  is  a  gun  2|-  inches  in  diameter,  and  G2 
inches  in  length  of  bore,  which  was  rifled  in  nine  grooves  in  1615.  This 
gtm  is  a  breech-loader,  find  there  are  several  wall-pieces  and  rifled  mus- 
kets in  the  French  and  other  museums,  which  were  grooved  about  this 
date  on  plans  that  have  been  lately  revived. 

In  1661  the  Bmsrians  experimented  at  Berlin  ^th  a  gun  rifled  in 
fourteen  shallow  grooves. 

1694.  Nurembuig  had  a  gun  foiged  and  rifled,  which  was  tested  on 
several  occasions. 

1696.   The  elliptical  bore  was  known,  and  had  been  tried  in  various 

parts  of  Grcrmany. 

1745.  The  date  at  which  Robins  was  experimenting  in  h^ngland,  the 
Swiss  already  possessed  small  rifled  pieces. 

1746.  Munich  had  a  iilied  breech-loader  made,  and  T.  Senner  was 
engaged  in  rifling  various  guns. 

1816.  Beichenbadh  rifled  a  bronze  gun  with  aeven  grooves*  Hiis 
piece  is  still  in  possession  of  the  finnUy  in  Bavaria,  and  nas  1)6en  fired 
with  pointed  leaden  balls. 

1816  to  1819.  M.  Ponchara,  a  distinguished  French  artillery  officer, 
was  making  various  experiments  with  an  old  gun  which  he  had  rifled 
with  thirteen  grooves* 
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1888.  Montigiiy  of  BroMela  imrented  a  iireeQh*loadiQg  xiiled  [pieoe, 
«Dd  the  Belgian  govenuneiit  had  a  gun  made  on  his  plan.  The  anraage- 
meat  of  the  breech  appaiatua  was  simplified  iu  1885. 

1886.  The  late  Emperor  of  Russia,  Nicholas,  scut  for  the  inventor,  aad 

ordered  breech-loading  guns  of  1 8  and  24-pouud  calibres  to  be  made  and 
rifled  on  Montigny's  plan.  1,800  rounds  had  been  previously  completed 
in  his  presence  from  a  12-pouiider.  When  these  guns  ^vere  prepared  2G2 
shots  were  fired  in  one  day  from  the  18-i)ouuder,  and  iOO  shots  continuously 
on  eucccssivo  days  froin  both  the  18  and  24-pomiders,  and  neither  wad  nor 
grease  waa  used.  But  the  commission  presided  over  by  General  Samarakoff 
nrjectod  the  plan.  ^]ate  I.,  fig.  1).  After  this,  Montigny,  the  son  of  the 
finrner,  went  to  England,  bnt  his  appUoations  for  an  extended  trial  were 

TOMWffOCeillll, 

1845*  Major  Gavalli,  a  Sardinian  ofHcer,  commenced  his  experiments 
on  rifling,  and  these  seem  to  have  inspired  Wahrendorf  with  a  similar  aim. 

CavalH  used  a  copper  ring  for  closing  the  breech-joint,  and  he  also  tried  a 
copper  tube  in  tho  breech  of  his  gun,  which  was  riHed  with  two  grooves 
for  a  plain  iron  shot.    (See  Plate  I.  figs.  2,  2a,  and  3). 

1 84(5.  The  Swedish  l^aron  Wahrendorf,  ' '  ■  ■  ■ 

before  mentioned,  aihxed  lead  to  the  side  |  |  IHON. 

ofelongatedprojectileBmechamca31y,l&w,  ^^^^^  ^^^^^^^Ml  • 

and  nsed  a  gmi  rifled  with  shallow  flat 
grooves. 

1847*  M^or  Cavalli  rifled  an  8-inch  gon,  and  attained  good  results^ 
nntil  l^e  copper  breech-ring  was  blown  out.  The  breech  of  the  gun 
subsequently  gave  way,  just  as  happened  in  bis  later  experiments  in 

England. 

1851.  Wahrendorf  s  plan  of  coating  the  shot  with  lead  was  tried  at 
Berlin  with  a  12-pounder  rifled  in  six  grooves,  and  a  slow  twist.  The 
shells  for  tiii:»  experiineut  were  cast  witli  two  long  and  four  short  projec- 
tions or  studs,  over  which  the  lead  coating  was  run.  Wahrendorf  also 
rifled  guns  with  two  grooves  on  a  plan  similar  to  that  of  Cavalli^  but  tifcie 
lead  coating,  his  own  peculiar  phm,  was  preferred  \fj  ^  Prussians.  In 
Sweden,  however,  Wahrendorf^s  own  countiy,  die  oincers  generally  were 
opposed  to  the  lead-coated  or  forced-ball  system  (so  called  from  the  pro- 
jectile's outer  surface  of  lead  being  larger  than  the  bore,  which  necessitated 
loading  at  thf  breech),  and  a  lieutenant  in  the  Swedish  navy  named 
Engstrccm  athxed  hard  ^vu  )d  bearings  or  buttons  to  au  iron  projectile. 
This  plan  waa  tried  against  WaUrendorf's  lead-coating  system,  but  noilimg 
transpired  as  to  wluch  had  the  advantage,  uutil,  in  the  Annals  of  the 
Swediah  Aoademj  of  Sciences,  which  were  published  in  1859,  the  prefer- 
ence was  accorded  to  the  Engstnem  system.  Both  plans  were  afterwards 
tested  in  France  in  1857  by  order  of  the  Emperor  Napoleon,  but  neither 
•eems  to  have  been  considered  as  a  great  success*  (In  Plate  L  figs.  4  and 
4a,  is  shown  the  Wahrendorf  gun.) 

1856.  General  Timmerhans,  of  the  Belgian  Artillery,  invented  a  wad 
whicii,  by  takinii;  the  rille-gooves,  gave  rotation  to  elongated  shot.  His 
gims  were  rilled  with  two,  four,  and  six  grooves,  with  one  turn  in  18  feet, 
but  the  results  were  not  aufliciently  good  to  cause  au  adoption  of  the  plan, 
whidb  is  shown  in  Plate  L  fig.  5.    Indeed  every  system  that  has  been  tried, 
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wldcb  does  nol  give  lotation  to  tbo  ball  firam  (proofM  in  Ae  bore,  has 
fiuM  in  snob  manner  a«  to  show  the  impxaotusability  of  benefioially 
applying  any  other  anangement  than  that  of  xxfling  both  gob  and 

projectile.* 

Not  only  plans  of  riflings  but  also  systems  of  bieecb-loading,  have  been 
continually  brouglit  forward,  which  have  been  sometimos  i'lcntical  with, 
and  at  others  tritling  modifications  from,  those  of  more  ancient  date;  and 
it  is  also  a  fact  that  nearly  every  niadern  plan  of  grooving  was  used  ;it 
least  250  years  ago  in  muskets  which  seem  to  have  been  fired  with  round 
leaden  balls.  These  necessarily  gave  little  accuracy,  and  hence  riiling 
did  not  supplant  the  smooth  bore  for  muakete  until  an  elongated  ball 
waa  naed,  and  it  has  not  yet  eansed  the  amooth-bore  great  gun  to  be  aet 
aside.  It  should  however  be  remembered  that  the  mechanical  lit  was 
unknown  in  the  early  age  of  rifling,  and  it  has  been  reserved  to  Mr. 
Whitworth  to  be  the  pioneer  in  the  path  of  shaping  the  shot  so  accurately 
as  to  centre  itself  in  a  grooved  gun.  M.  Cavalli  certainly  made  very 
good  practice  with  an  iron  shot,  but  this  was  from  its  tight  fitting, 
which  necessarily,  like  WahrencLn-rs  plan,  required  a  ])reech -loader;  but 
it  was  not  until  the  precision  of  Mr.  Wlutworth's  guns  became  known,  that 
great  accuracy  £rom  muzzle-loaders  was  regarded  as  even  possible. 

The  first  breech-loading  gun  upon  record  was  used  bv  the  English 
(and  on  this  aooonnt  I  mention  it)  in  1428  at  the  si^  of  Orleans,  but 
whether  made  in  England  or  not  is  unoertain.  IVanoe  veiy  early  made 
breeeh-losdenty  and  her  museums,  as  well  as  those  of  Strasbourg  and 
Bavaria,  contain  breech-loaders  of  veiy  early  date,  and  in  I'^^'^land  there  is 
also  a  large  collection  of  foreign  guns. f 

Passing  over,  however,  the  breech-loaders  of  former  years,  it  may  be 
remarked  that,  in  later  days,  not  even  the  experiments  of  the  elder  Mon- 
tigny,  successful  as  they  were,  nor  the  later  improvcinents  of  his  son, 
succeeded  in  bringing  breech-loading  into' general  usej  but,  in  1842, 
Wahrendorf  brought  forward  a  plan  which  for  simplicity  and  strength  is 
still  onziyalled*  It  consists  of  a  round  bolt  passing  through  and  across 
the  breech,  and  snpporting  a  valve  from  which  a  handle  extends  to  tiie 
rear  of  the  gun.  When  the  gun  is  to  be  loaded,  the  bolt  is  wiflidrawn, 
and  the  valve  pulled  out  by  its  stem  or  Iiandle ;  and,  when  this  operation 
is  completed,  the  valve  is  pushed  in,  and  tlin  bolt  shot  across  behind  it;  and 
thejr  are  then  set  tightly  together  by  the  turn  of  a  screw  upon  the  handle, 
which  projects  out  of  the  rear  of  the  gun.  (Plate  T.  fig.  4).  The  effect  of 
the  discharge  is  to  pusli  the  valve  more  tightly  against  the  bolt,  and  the 
greater  the  force  of  the  explosion  the  more  is  the  valve  itself  extended* 
Even  should  an  esci^  of  gas  occur,  which  is  unlikely,  no  great  damage  can 

•  lu  preparing  this  account  of  foreign  ordnance,  the  anthor  haa  met  with  consiJerahle 
difficulties,  for  so  little  is  generally  known  that  even  the  d^criptiona  of  otherwise 
credible  eye-witnessufli  cannot  be  fully  relied  00,  from  their  not  understanding  the 
points  in  which  sytHnm  of  rifling  diflur.— >R.  A.  E.  S. 

•f*  In  the  Museum  on  Wtwlwich  Common  is  a  Fronch  <;un  dated  1019,  with  a  movnUie 
vent-piece  almost  identical  with  th&t  of  the  present  service  rihed  gun«. — JL  A.  E.  8. 
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be  done;  but,  in  all  the  experiments,  the  valve,  from  being  on  the  principle 
of  the  steam- piston,  seetns  to  have  perfectly  closed  the  breech.  The  gun 
of  1842  was  designed  for  firing  round  shot  which  were  covered  with  lead  so 
as  to  dose  lihe  windage.  The  plan  was  tried  at  Shoeburyness,  and  on  board 
the  *' Excellent/*  but  die  results  came  &r  short  of  the  inventor's  expecta- 
tioQS.  Indeed,  cutting  off  the  windage  entirely,  from  which  such  great 
results  were  formerly  expected,  is  now  found  to  be  a  disadvantage. 
Wahrendorf  subsequently  introduced  an  oblong  instead  of  a  rounded  bolt 
for  the  breech  apparatus  of  his  rifled  guns,  and  one  of  these  is  now  under 
trial  by  the  Ordnance  Select  Committee — the  Service  plan  of  closing  the 
breech  by  a  screw-stopper,  and  the  later  plan  of  effecting  the  same  object 
by  a  pair  ui  wedges,  having  proved  equally  uusatisiactory. 

Gavalli^s  plan  of  bveech^kading  is  very  fdmilar  to  that  of  Wahrendorf, 
but  the  apparatus  is  less  simple.  There  weie  several  of  his  rifled  guns  at 
ihe  si^  of  6a^,  but  so  many  accidents  happened  with  them  in  the 
trenches,  that,  on  the  bursting  of  a  pivot-gun,  which  reduced  the  gun-boat 
to  a  wreck,  the  Sardinians,  or  rather  the  Italians,  following  the  example  of 
the  French  and  Americans,  abandoned  the  breech-loadingj  and  nre  now 
only  making  muzzle-loading  guns.  Thus,  while,  aftor  inorc  than  four 
centuries  of  trial,  other  nations  are  giving  up  the  moveable  breech  because 
it  does  not  unite  perfect  closing  of  the  breech  with  the  solidity  essential 
for  heavy  guns,  we  are  still  going  from  plan  to  plan  in  the  hope  of  uiieciing 
what  will,  even' if  successful  in  closing  the  breech,  be  scarcely  safe  wil£ 
the  heavjr  charges  necessary  to  give  the  high  velocity  of  projectile  which 
is  retpilsite  for  smashing  armour  plates. 

But  I  must  here  go  back  a  step  to  mention  one»  Treuilie  de  Beanlien» 
whose  researches,  following  his  previous  experience  of  warfare,  have  so 
much  influenced  the  rifling  of  the  guns  of  European  nations,  and  to  whom 
France  owes  her  present  system.  Long  bad  he  to  struggle  against  opposi- 
tion, and  to  bear  the  contemptuous  treatment  of  his  proposals  by  com- 
mittees. 

In  the  case  of  the  elder  Montigny,  we  have  already  seen  that,  although 
the  Emperor  Nicholas  invited  hun  to  St.  Peteisbui]^,  and  the  results  were 
most  satis&ctory,  the  committee  of  the  Bnssian  Arfeillexy,  after  putting  all 
kinds  of  obstacles  in  his  way,  obliged  the  unfortunate  inventor  to'discoa- 
tinue  his  labours  in  their  country;  and  but  for  this  jealousy,  so  unfortunate 
for  the  Russians,  they  might  have  met  us  at  Sebostopol  witli  rifled  guns. 

.FWncA  B^ed  Mtuszle-LoaderB. 

You  will  perhaps  be  surprised  to  hear  that^  so  early  as  1842,  M.  Treuilie 
de  Beaulieu  addiessed  a  complete  paper  on  the  subject  of  lilliug  guns  to 
the  French  Artillery  Committeei  who,  it  Is  said,  had  not  even  the  polite- 
ness to  acknowledge  its  receipt. 

In  1850  this  artiUeiy  officer  again  urged  his  proposal,  and  thi^  tune  the 
Committee,  with  a  litUe  more  courtesy,  did  acknowledge  the  receipt  of  his 
letter,  but  this  was  the  extent  of  attention  they  gave  the  subject. 

Now  ^vo  have  Sfcn  first  one  committee  rejecting  a  system  for  rifling, 
which  tlr])iived  the  Kussians  of  a  weapon  that  might  have  gone  far  to 
counteract  their  disasters  in  the  Crimea,  at  Silistria,  and  at  Bomarsund; 
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and  we  have  seen  a  second  throwing  aaide  a  phm,  which  deprived  France, 
during  its  CQi^art  with  the  Bmlami  of  a  mmpan  that  gave  moh  xonttko 
able  tttriiiinoe  in  their  nibeeqiiBiit  eombati  nith  AnilriA. 
Colonel  Trenille  de  Beanliea's  piqper  would  probebly  have  mnained  to 

thie  day  in  the  pigeon-holes  of  the  Fieneh  Committee  office*  had  not  the 
Emperor,  persuaded  that  smooth-bore  guns  were  not  equal  to  the  require- 
ments of  modern  warfare,  stirred  up  the  ruiestion  of  rifled  arms,  and  led 
to  the  production  of  tho  artillery  colonel's  paper,  somewhat  about  the  time 
that  Lieutiiiiuit  EngstroBm*8  plan  was  under  trial  in  ITrance.  I  may  here 
venture  to  j  emurk,  that  a  despotic  prime  minister,  who,  despite  committees, 
and  in  defiance  of  precedents,  will  take  upon  himself  the  responsibility  of 
ordering  the  trial  of  a  Byetem  which  gives  leaaooable  hope  of  moewy  and 
on  a  luffieient  scale  to  teet  its  merits,  only  endean  hiinsetf  the  mora  to 
the  people  as  a  thorough  patriot;  and,  as  such,  all  must  e6t(^  Lord  Pal- 
merston,  and  admixe  lus  decision  for  an  immediate  trial  of  a  battery  of 
Mr.  Whitworth's  guns.  Excuse  this  little  digression,  and  I  will  return  to 
Colonel  Treoiile  de  Beaaliea,  and  what  he  has  done  for  the  French 
artillery. 

The  French  Emperor,  after  satisfying  himself  of  the  su}K']-iority  of  the 
Colonel's  plan  over  that  of  Engstroem^s  wooden  bearings  and  \V  ahrendorf 's 
lead,  at  once  riiied  some  brass  pieces,  and  sent  them  for  immediate  service 
in  Algeria.  Here  their  ■aeoesg  was  appexenti  bnt  the  guns  were  oonii* 
dered  too  heavy,  and,  on  receiving  tiSie  report,  the  Emperor  rified  hit 
light  hrasa  pieces,  and  thus,  at  a  very  trifling  eapeneoy  ¥tum  was 
placed  in  possession  of  the  artilleiy  which  was  soon  to  do  each  good  ser- 
noe  in  the  field.  These  pieces  consumed  their  usual  powder  and  their 
ordinary  shot  as  well  as  fire^3  tlie  elongated  projectile,  an  arrangement  that 
enabled  the  French  to  cnt  up  the  astounded  reserves  of  Austria  when  at  a 
distance,  and  to  overthrow  their  squadrons  at  close  quarters  by  the  uniail- 
ing  case-shot.  The  repulse  of  the  Austrian  cavalry  is  worth  recording— 
they  had  formed  in  the  plain,  and  were  seen  from  the  heights  bearing 
down  upon  the  thinned  and  wearied  colnnma  of  the  Frenbh  iniuitiy,  when 
tiie  order  load  with  eaBO**  was  given  to  the  artillery,  and,  as  the  oavalry 
dashed  onwards,  burning  to  achieve  a  victory,  they  were  met  and  rolled 
over  by  a  shower  of  canister-balls  that  sent  back  many  a  charger  rider* 
less,  leaving  gaps  in  their  ranks  which  hopelessly  disordered  thesnrvivorVy 
and  prevented  them  from  again  returning  to  the  cliarrrp. 

Tbo  riflino;  of  the  French  bronze  field-pieces  that  ilid  this  execution 
couiiisLed  of  six  rounded  grooves,  and  the  projectiles  had  twelve  zinc  studs* 
or  buttons  placed  in  pairs  (see  riaie  i.  fig.  6),  one  stud  being  airanged 
so  as  to  push  the  bearings  of  the  shot  tight  against  those  aides  of  the 
groove  on  which  it  would  press  in  ooming  out,  to  prevent  an  injurioua 
play  on  the  shot's  starting.  The  wei^t  of  the  gun  is  about  6  owt.,  and 

*  The  French  slope<I  off  tlie  bearing  side  of  the  buttans  to  die  ingle  at  which  they  were 
foTiiul  to  have  been  rubbed  down  by  the  rifle  grooves  on  diloharge,  and  they  atMbnted 
much  importance  to  the  use  of  zino  i  but  have  latterly  discovered  that  aocuraoy  of  adjust* 
ment  of  bearing  is  alone  required*  The  rubbing  down  adant  merely  ihowed  fiiat  tfie 
projectiles  were  not  preserved  concentric  in  their  passage  out  of  the  gun.  One  of  the  pro- 
jectiles f^rcd  at  Solferino  h  in  the  Mufleum  of  the  In8titiition»  .together  with  faiiena  rifle- 
shot used  in  Euglsmd.—E*  A.  £.  S. 
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that  of  ita  ride  projectile  91bs.,  and  it  was  this  lightneas  which  enabled 
Tarfar  ponies  to  drriw  the  French  field-pieces  through  the  marshes  of 
Cliina,  in  which  onr  own  guns  of  8 J  cwt.,  and  mounted  upon  heavy  car- 
riages, stuck;  a  defect  which  is  about  to  be  remedied  by  introducing  an 
Armstrong  gun  and  shot  of  the  same  weight  as  the  Frencli. 

Besides  these  field-pieces,  the  French,  after  careful  Uhds  of  the  two- 
grooved  elliptical  rifling  for  huger  ord]iaiioe» g«v# hup  for  lihroe  centrical 
gnwTM  in  Deoember,  1860,  and,  as  the  plan  was  ahnple  and  ineipenaiTe» 
Siey  at  cnoe  earned  it  out  wilJi  ibdr  heavy  gixnai  and  were  again  ready 
for  the  contest.  The  ordnance  thna  treated  were  cast-iron  30  and 
50-potinderBy  which  were  rifled  so  as,  in  addition  to  their  naaal  smooth- 
bore amrannitlon,  to  throw  shells  of  60  and  891bs.,  containing  5  J  and 
about  81bs.  of  powder  respectively.  These  guns  were  strengthened  by 
hoops  put  on  the  breech.  {Vide  Captain  Blakely's  Lecture,  voL  iv. 
p.  4ul  of  the  Journal  of  the  Institution.) 

The  projectiles,  instead  of  having  twelve  studs  wholly  of  white  metal,  were 
fitted  with  three  large  studs,  one  half  of  which  were  of  sine,  and  the  other 
half  cast  on  &e  ehdl.  (See  vol.  t.  page  434,  plate  ii.  of  the  Jonznal)b 
The  rifling  of  the  gon  oommenoea  from  straight,  and  inereasea  gradually 
in  quickness  of  turn  from  hreeoh  to  muzzle,  the  object  aimed  at,  being 
to  allow  the  projectile  to  move  easily  at  the  first  impact  oi  the  chaxge, 
80  as  to  lessen  the  strain  upon  the  breech.  This  is^  in  my  opinion,  a 
mistake,  for  the  studs  strike  the  sides  of  the  rilling  very  hard,  which,  be- 
sides wearing  down  the  edges  of  the  grooves,  breaks  olF  portions  of  the 
studs,  occasioning  an  erratic  flight  to  be  taken  by  the  ball.  Tliese  studs 
are  also  Hable  to  injury  iiom  carriage,  and  ilattening  by  a  fall.  In  both 
caaei  there  might  be  a  diflkiol1|y  in  loading,  and  they  are  not  safe  for  firing 
over  ahipe  or  advanced  works. 

In  the  oaat-ixon  service  8S-pounder,  which  waa  rifled  on  the  Vxmok 
plan,  and  tried  at  Shoeburyness,  the  sino  waa  pat  upon  the  maag  aide  of 
the  button,  so  that  in  loading  the  zinc  pressed  against  the  groovea,  and,  on 
coming  out,  the  iron  came  in  contact  with  them.  The  consequence  waa, 
that,  in  40  rounds,  the  iron  had  knocked  away  the  edges  of  the  bearings  of 
the  grooves,  and  rendered  the  gun  unserviceable;  but,  despite  these  dis- 
advantages, the  practice  so  impressed  one  of  the  competitor^;,  tluit  he  said, 
**  Well !  that  ia  a  good  plan  1 "  and,  as  his  own  gun  was  in  trial,  we  may 
take  what  he  aaid  aa  of  aome  yalne* 

In  additioa  to  these  naval  guns,  the  Sremok  have  acme  light  Ixiaae 
snortars,  whioh  are  Ukely  to  prove  naefol  for  dropping  afaeUa  upon  the  deck 
and  into  the  engine-room  of  a  ibe. 

AitHnan  B^ing. 

The  Austriaus,  taught  the  value  of  rifled  pieces  at  Soiierino  and  Ma- 
genta, must  be  admitted  to  be  not  bad  judges  of  the  worth  of  the  French 
plan.  Thdr  first  trials  of  rifling  commenced  about  1857,  and  were 
oontiniied  thxongh  1858  and  1859  without  any  dedaion  being  arrived  at; 
bnftt  on  the  4th  April,  1860,  after  aome  prevhnia  experiments,  breech 
and  muzzle  loading  rifles,  and  lead- coating  and  French  stada,  were  tried 
againat  each  other.  On  thia  occaaion  the  £mperor  waa  preaenti  and  a 
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unammous  deoliion  was  g^ven  in  tmm  of  TreuiUe  de  BeanUea'o  i»lan, 

because — 

Ist.  It  could  he  quickly  and  cheaply  carried  out. 

2ndly.  It  united  facility  of  fire  with  sufficient  accuracy. 

3rdly.  It  combined  iii  one  piece  the  advautage  of  the  gun  and  howitzer. 

4ihly.  It  allowed  of  the  employment  of  all  the  existing  material. 

Bat  mark,  Anstria  is  not  satiafied  that  she  possesses  the  best  gnn,  and, 
since  Febmavy,  1861,  has  been  making  trisJs  of  three  systems  m  tiffing. 
She  is  also  making  experiments  with  a  new  metal  for  ordnaooe,  and  has 
lately  obtained  excellent  results  from  gun-ootton,  which  has  been  fired  from 
short  and  thick- chnmbered  pieces  of  bronze.    (See  Plate  I.  fig.  7.) 

Austria,  like  France,  Spain,  and  other  countries,  has  made  trials  of 
finely-grooved  breech-loaders  on  a  plan  similar  or  analogous  to  that 
ad»)pted  in  this  country,  and  did  intend  in  1859  to  cast  breech-loaders  at 
Marcazell,  but  decided  in  1860  that  any  advantages  in  accuracy 
from  centering  the  projectile  on  so  many  points  was  more  than  connter- 
bahinoed  by  the  greater  delicacy  and  expense  of  lead-coated  shot*  and  the 
want  of  solidity  resulting  fitnn  a  breech-loading  plan. 

Bussian  RiJUng, 

Tho  T^ii!=!oians  arc  now  endeavouring  to  niMko  up  for  lost  time,  and  to 
rifle  the  heavy  ordnance,  mounted  on  their  various  fortresses,  on  a  plan 
similar  to  that  of  tlie  French.  They  have  already  purchased  portable 
rifling  machines  li  om  Messrs.  Vavasseur  and  Co.  of  London,  with  the 
intention  of  grooving  the  guns  without  moving  them  off  their  carriages; 
and  they  also  mean  to  nse  the  rifling  machines  in  a  similar  manner  on 
board  some  of  their  ships;  bnt  their  larger  guns*— -120-ponnderB  of  10} 
inches  bore,  firing  a  hollow  shot  of  1201bs.  (the  solid  would  be  about  160 
lbs.)  and  the  56-pounderSy  which  are  like  the  American  columbiads — ^they 
now  intend  to  rifle.    (These  guns  are  shown  in  Plate  I.  figs.  8  and  9.) 

The  Russians  had  rifled  several  of  their  smaller  fortress  guns  (30-pounders 
and  24-pounders)  with  six  grooves,  and  their  field-pieces  have  been 
mostly  rifled  in  a  similar  manner,  but,  instead  of  placing  the  studs  in  pairs, 
and  liaviug  twelve  of  them,  they  use  only  six  placed  alternately.  Their 
rifling  has  an  equal  twist,  and  the  grooves  are  slightly  narrowed  at  the 
bottom.  In  the  field-piece  they  are  sloped  off  on  one  side  to  allow  the 
projectile,  the  bearings  of  whidb  are  also  sloped  off,  to  wedge  itself  tightly ; 
but  these  slight  modifications,  which  have  been  also  tried  in  IVance, 
possess  no  advantage  over  the  fittings  adopted  for  the  French  service. 
(See  Plate  I.  figs.  10  and  11). 

In  Sweden,  Baron  Wahreudorf 's  own  country,  Lieutenant  Engstrcem's 

*  Thete  gmu  aie,  it  b  beli«ved,  to  be  ttreiigdifliied  at  the  bveeefa  by  hooping,  and  nmy 

then  be  rifle*!  in  throe  .^Toovea  to  fire  a  projectile  with  lontr  iron  bearings  instead  of  studs, 
as  the  RtiBsian  triats  with  this  phin  have  bean  satisfactory.  An  officer  ^vas  lately  in  £ng. 
lead  gathering  information  respecting  the  Bq^liih  eiperimenti  wUh  bon  dMt.— 
R*  A<  B»  S* 
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system  was  preferred ;  but  the  Frenoh  plan  is  oonridered  still  better, 

and  is  the  one  now  used. 

The  Dutch  have  also  preferred  the  French  system  of  rilling  ;uid  have 
applied  it  to  bronze  guns.  The  reasons  for  this  almost  general  adoption 
are  given  in  very  similar  terms  to  those  made  use  of  in  France,  viz.  that 
U.  TraoQle  deBeanlieu's  system  was — 

The  Bunpleeti 

The  qtddEert  and  eanest  to  cany  out; 

Tha  ohai^ieaty  and  mvolved  no  oomplicBllonB. 

SpmM  B^Umg  and  Strengthening  fir  Caet^nrm  Chme, 

The  Spaniards  rifled  their  field-guns  on  the  French  plan,  and  used  them 
againat  the  Moors  at  the  siege  of  Tetuau,  and — as  an  author,  M.  Mangeot, 
iraoee  xesearohea  I  have  largely  availed  myself  of,  states — "  taught  the 
Moon  by  impxoved  weapons  the  adrantages  i^emHaatioii." 

Their  hewvy  gnus  have,  like  Ihe  French,  been  Uitely  rifled  with  ihxee 
grooves,  the  only  difoenoe  being  that  the  twist  of  the  rifting  is  nnifonn, 
and  that  ihe  projectile  have  stads  in  pairs  instead  of  one  large  stud  only 
for  bearings.  (See  Plate  I.  figs.  12  and  13.)  Spain  has  also  followed  the 
example  of  France  in  hooping  her  heavy  ordnance,  having  previously 
ascertained  that  the  unhooped  cast-iron  guns  rapidly  deteriorated,  and 
ultimately  burst  at  less  than  200  rounds,  but  that  the  hooped  guns,  when 
properly  fitted,  which  wiis  arrived  at  by  careful  experiment,  always 
Stood  more  than  1000  successiye  discharges. 

The  final  decision  of  the  Spanish  Comniittee  is  thus  given:  **  The  path 
we  most  follow  is  clearly  IndicatedfCast-lron  cylinders  hooped,  a  most 
ample  manufkctnre,  whichy  once  established,  only  requires  great  care  in 
securing  the  proper  diameter  to  the  bore  of  the  hoops.  The  difference 
between  the  diameters  of  the  hoops  and  of  the  cast-iron  part  must  be  de- 
termined by  ezpeiiment  aided  by  calculation." 

Sardinim  li^Ung, 

The  Italians  made  several  trials  of  Cavalli's  system  of  riding  in  two 
groorea  at  Turin,  and  ultimately  decided  that  the  ribs  on  his  shot  were 
unfit  far  field-pieces.  These  ribs  projected  too  far  for  the  sise  and  weight 
of  the  dioty  and  conseqnentiy  stopped  the  rotation,  and  materially  lessened 
the  range.  The  tightness  of  fit  was  found  also  to  be  a  serious  objection  to 
using  the  plan  for  muzzle-loading. 

At  the  siege  of  Gaeta  many  of  the  guns  used  -were  grooved  on  the 
French  system,  and  some  thre^v  zinc-ribbed  shot  similar  to  those  used  in 
the  Armstrong  shunt:  but  the  guns  for  these  last,  and  a  crowd  of  various 
small  calibres  of  guns,  "were  gradually  suppressed,  Cavalli's  aud  Wahrcn- 
dorl  s  systems  abandoned,  and  breech-loading  entirely  given  up.  The 
**BeYiBtA  Miiitare"  of  Turin,  dated  1859,  cont&St  according  to  Fourcault, 
a  foil  account  of  the  foilure  of  the  breech-loaders,  and  states  that  the  acci- 
dents which  happened  had  been  fully  anticipated,  the  plan  being  unfit  for 
heavy  guna;  and  thus  the  Italians,  having  first  adopted  the  French  plan  for. 
fidd-peoesi  now  took  it  in  its  entirely  for  heavy  guns  also. 
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Priissiau  UijUiig  for  Cast-uon  and  Steel  GunSj  and  Belgian  Moling  and 

Bemmer  MetaL 

But  are  any  nations  using  the  lead- coated  shot  ?  Yea}  the  Prussians; 
who  iiist  adopted  breeoh-losidiiig  and  a  compression  plan. 

They  have  liad  a  laige  number  of  iteel  fieUUpieoes  made  by  Krupp  of 
Essen;  iheee  weigh  8001bs.and  llirow  projectiles  ot  ISlbs. ;  but  their  heavier 
guns  are  cast  from  charcoal  iron  of  a  teiy  superior  quality;  but  mark, 
mth  these  rifled  guns  the  Pnuiians  have  retained  several  smooth-bores, 
so  as  not  to  lose  the  advantages  of  the  straight  ricochetting  and  rolling  of 
the  ronnd  ball.    Their  field-gun  is  given  at  Plato  I.  fig  14. 

The  Belgians  also,  impressed  by  the  accounts  of  the  immeasurable  su- 
periority of  the  English  rifled  piece,  and  influenced  by  Prussia,  seem  to 
have  very  lately  decided  upon  lead-coating,  but  have  wisely  adopted  a 
slight  modification  of  Wahrendorfs  plan  of  closing  the  breech ;  this  diflfers 
from  the  Armstrong  in  that,  while  a  little  extra  presaute  forces  the  bmoh- 
fltopper  (vent-pfec^  of  the  latter  away  flom  the  end  of  the  bore,  oaiuang 
a  dangeroQs  escape  of  gas,  the  valve  face  of  the  Wahreudorf  stopper  is 
only  more  fkilly  expanded  and  the  stopper  more  tightly  pushed  against  the 
bolt  which  supports  it  in  the  bore  of  the  gtm.  [Shown  by  a  model  on 
the  table]. 

The  Belgians  are  also  testing  Bessemer's  steel  for  riilod  iinn?,  ar>d  have, 
as  far  as  their  trials  have  gone,  found  it  to  be  a  very  superior  metal;  and, 
as  it  can  be  produced  at  comparatively  small  cost,  they  will  probably 
largely  employ  it. 

In  Bnglan^  Bessemer's  own  Doantry,  hh  metal  has  not  yet  beoi  tried 
by  QoTeinimeiit|  but  it  was  used  in  one  of  Mr.  Whitworth*8  gnns, 

Portnigue»ef  Swiss,  and  Egypfum  Rifting. 

Not  to  fatigue  you  by  further  deluiis  of  tlic  guuii  of  iioiopean  countries,  I 
may  mention  that,  besides  the  nations  spoken  of  as  haying  preferred  the 
Fr^ch  system  on  account  of  its  simplicity,  its  allowing  of  the  use  of  the 
old  ammunition,  and  combining  the  advantages  of  the  smooth-bore  and 
rifle, — the  Portuguese,  the  Swiss,  aye,  even  the  Egyptians,  havOi  after  care* 
fill  tjrials,  condemned  breech-loaders  and  delicate  projectiles  as  unfit  for 
the  rough  usage  of  war,  and  have  followed  the  safer  plan  of  rifling  their 
present  guns  and  using  elongated  shot  as  well  ;is  all  their  present  anmui- 
nition.— (Fourcault,   X«e  Canon  Prussieut"  edition  of  186 1)» 

A/tiencan  Large  Iron  Gtmsj  cast  hollow. 

But  it  is  tjnie  go  across  the  watt  r  to  the  Americans  and  to  examine 
what  they  have  clunn.  You  must  all  liavo  heard  of  the  Dahlgren  and 
Columbiad  guns.  The  former  is  in  sha|>e  very  like  a  soda-water  bottle, 
being  much  rounded  oter  the  breech  ;  the  latter  is  rather  a  straighter  gun ; 
but  of  the  large  weapons,  whidk  alone  seem  to  be  in  finrour  in  Sie  Stales, 
their  16-indh-bm  guns  are  the  most  in  fliTour,  (Fttfe  Plate  IL  1.) 
The  gun  reprcs  iited  was  cast  hollow  at  the  Pittsburg  foundry,  under  tfie 
direction  and  after  the  method  of  Captain  F.  J.  Rodman;  it  weighs 
49,1001bs,,  and  is  165  inches  long  in  the  bore ;  th«  thickness  of  metal 
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tluDUgh  tbe  tides  of  the  gun  at  the  junotiou  of  the  bore  with  the  chamber 

klB]  inches,  and  the  thickness  of  the  metal  at  the  muzsle  5  inches. 

This  gnan  had  fired  360  rounds  before  the  middle  of  last  year  with  shells 
weighing  from  305  to  335Ibs.,  and  an  average  charge  of  361bs.  of  large** 
grained  powder ;  it  was  worked  with  facility,  requiring  from  1'  10"  to  1'  52" 
to  cumpitte  loading,  running  out|  trainingi  and  liriug. 

At  ^  elevation,  the  shot  struck  the  ground  at  2017»  1937,  1902,  1892, 
nd  1878  ya3:4f;  the  lateral  deviattoiit  being  1,3,  ^,  6  yards  ta  right,  and 
5  yaidi  to  liie  left.  The  time  of  flight  y/m  ftom  6}  to  7  seoonds.  The 
initial  Telod^  iffas  found  by  experiment  to  be  1828  ft.  Mr  second  with 
iOlbs.  of  large-grained  powder,  and  1282  ft.  per  seoond  with  501bB.  of 
perforated  cake. 

At  28°  85'  elevation,  the  rnnge  of  this  trnn  with  shell  of  3341bs. 
waa  found  to  be  5,200  yards  with  501b9.  perforated  cake,  and  5,400 
with  iOlbs*  of  large-grain  powder;  the  time  of  flight  being  about  27 
seconds. 

The  large-grain  powder  used,  differed  from  common  powder  only  in  the 
nie  of  the  ffrains,  which  are  inch  cube,  and  in  tiSe  degree  of  ptes- 
ane  to  whidh  it  is  snl^jeoted  in  maanfaotiire. 

Tbn  peiforated-cake  powder,  invented  by  Bodman,  is  prepared  in  solid 

oonqiressed  cakes  (subjected  to  a  pressure  in  the  making  equal  to  what 
they  will  be  subjected  to  in  the  gun),  and  perforated  with  holes  to  permit 
aocei^  to  the  flame ;  it  is  intended  to  reduce  the  excessive  ptrain  to  which 
very  large  gtms  are  subjected  witli  line -grained  powders,  ^vilich  are  inflamed 
almost  iustaataneously,  and  before  the  heavy  projectile  is  started  from 
its  seat.  This  waa  ascertained  by  the  "pressure  gauge  "  attached  to  the 
gan,or  introduced  into  its  chamber;  and  the  comparatiye  initial  pressures 
of  '*perft(ated  oake,'*  "  large-grained,^'  and  common  eamion  powder,  were 
thus  favaoA  to  haye  about  the  ratios  of  |,  ^,  and  unity.  This,  writes 
l^jor  J.  Barnard,  of  the  U.  S.  ftigmeers,  is  a  result  of  very  great  im- 
portance in  its  bearing  npon  ^e  praetioability  o£  using  cast-iron  gtms  of 
extraordinary  calibres. 

Speaking  of  rifled  guns,  Major  Barnard  says  range  and  accuracy  are  of 
Httle  Talue  unless  the  projectile  possesRO^^  the  necessary?'  destrnctivc  qualities. 
And  again,  **to  damage  a  vessel  seriously  it  is  not  the  lioie-punchinc  pro- 
p<irty  which  w^^  need;  it  is  the  smashing  effect,  the  staving  in  of  plank iug 
iod  timber ;  or,  if  a  hole  alone  is  made,  that  it  shall  be  so  large  us  to  dely 
plqggtiig.* 

The  Americans  an  abolishing  24  and  82-pounder  guns,  and  substituting 
Oolnmlnads  and  Dahlgrens*  rightly  considering  that  such  small-bore  guns 
will  be  of  little  use  in  a  fnttue  oonflict.  The  early  guns  had  a  lar^  diamber 
of  less  diameter  than  the  bore  itself,  but  this  was  found  very  objectionable 

in  practice,  as  the  shortening  or  reducing  of  the  charge  left  nn  fiir-space 
which  eiidang-ered  the  safety  of  the  gun.  During  the  last  war  with  Eng- 
land the  Americans  used  a  very  thin  metal  instead  of  flannel  to  cover  the 
powder,  in  order  to  prevent  the  necessity  of  sponging  at  close  quarters; 
and  they  have  lately  succeeded  in  making  their  powder  water-proof. 
Anollier  ot  tUr  plans  is  to  oover  their  old  round  shot  with  pulp  to  nduce 
the  windage,  wbioh  is,  eren  in  the  15~inch  gim,  only  of  an  inch;  we, 
howsveri  Iboliahly  oontlmie  to  give  »  windage  which  was  necessary  some 
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50  years  since,  when  ha\h  could  not  be  cast  truly  spherical,  but  which 
with  the  exactness  of  the  present  castings,  under  the  very  able  superin- 
tendence of  the  head  of  the  Laboratory  Department,  could  be  now  advan- 
tageously reduced  by  one  half. 

American  Bti^cngthened  Eified  Guns. 

The  Americans  have  rifled  their  field-piecesy  and  have  been  rifling 
some  of  their  heavy  ordnance;  the  "Parrott"  gun  is  merely  a  caat-mm 
piece  rifled  and  then  strengthened  by  hoops  on  the  Blakely  plan.  (See 
Plate  II.  fit?  2.)  Tlic  Times'  Correspondent  writes  thus:  "The  Parrott 
gun,  made  by  the  eminent  founder  at  West  Point,  is  a  simple  workman- 
like-looking piece  of  artillery,  with  a  thick  iron  band  shrunk  over  the 
breech,  and  its  range  is  nearly  as  great  as  that  of  the  Armstrong,  and  its 
cost  very  much  less  f  and  again,  Captain  Dahlgren  informed  me  he  *was 
sarprised  to  find  yte  were  content  villi  iron  in  our  gunfl  of  such  inferior 
fibre;"  and  also,  in  Ihe  qoalities  of  iron  the  Americans  say  our  standard 
is  much  lower  than  theirs.**  ! 

This  opinion  seems  to  be  borne  out  by  the  unequal  expansion  of  the 
cast-iron  giins  which  were  lately  attempted  to  be  strengthened  by  tubing 
(see  page  18),  when  the  bending,  on  heating,  occasioned  the  destruction  of 
two  guns  before  one  could  be  successful  !y  tubed  j  and  in  the  English  work 
on  *•  The  Useful  Metals"  it  is  stated,  at  page  213,  that  The  quality  of  our 
pig-iron  has  deteriorated  witliin  the  last  half-century.  In  an  English  gun 
imported  into  America  in  1845,  the  cast-iron  was  of  a  density  of  7.04,  and 
tensile  strenglh  of  18.1451bs*  to  the  square  inch ;  while  other  English 
guns,  imported  about  thirty  years  previously,  contained  metal  of  a  density 
of  7.202>  and  tensile  strength  eorrespon^ng  to  28.0671bs.  to  the  square 
inch.* 

.  The  Americans  have  invented  many  breech-loaders,  and  amongst 
others  a  plan  which  they  supplied  to   this  country)  at  a  cost,  of, 
I  believe,  10,000/.  including  the  six  guns  and  patent.    These  six  guns  are  ] 
still  lying  near  where  they  were  landed  in  the  Arsenal,  quite  unfit  for  use;  j 
they  are  rifled  with  several  shallow  grooves  similar  to  those  used  by  j 
Prassia,  and  were  intended  to  fire  lead-coated  shot.  j 

The  Americans,  howcTer,  carefully  eschew  the  use  of  breech-loaders,  i 
though  they  seem  to  have  been  at  first  favourable  to  compound  projectiles*  | 
The  Southern  Confederacy  has  purchased  very  many  <i[  its  heavy  guns 
from  England,  which,  with  few  exceptions,  fire  lead- coated  shell.    At  the  i 
cannonading  against  Fort  Pickens,  these  leaded  projectiles  struck  on 
their  base,  which  was  heavier  than  the  front,  and  did  not  explode ;  the 
range  obtained  was,  however,  sufficient  to  show  the  vnhie  of  rifled  weapons, 
for  the  smooth-bores  mounted  in  Fort  Pickens  were  unable  to  reply  to  the 
distant  bombardment.  ' 

The  value  of  rifled  guns  was  equally  shown  in  the  chase  of  a  small 
Confederate  steamer  by  the  North  American  frigate  '*  Minnesota;**  for  the 
former  pitched  severed  rifle  shells  upon  the  letter's  deck,  causing  very 
serious  damage,  and  some  loss  of  life,  while  keeping  quite  ,ut  of  reach  of 
the  latter*8  smooth-bore  guns. 

It  only  remains  to  add,  that  the  Americans  have  rifled  their  fleld-pieceS} 
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and  m  reducing  their  guns  to  as  few  calibres  as  possible,  following  ia  this 
the  example  of  the  Freaoh,  who  are,  it  is  said,  bringing  the  mass  of  their 

cvdiianoe  to  4  calibres,  viz.,  1  for  the  field,  1  for  the  siege,  and  2  for  naval 
purposes,  viz.  30  and  50-pouiuler8;  and  this  wise  plan  is  also  being  fol- 
lowed by  Austria  and  Sardinia. 

Having  thus  examined  what  continental  nations  and  oui'  cousins  across 
the  Atlantic  are  doing,  it  will  be  well  to  compare  our  own  progress  with 
what  they  luivu  olfected  at  so  small  an  amount  of  effort  and  expense;  in 
fact,  foreign  countries  have,  for  the  most  part,  given  to  their  old  guns  by 
lifling  a  very  great  increase  of  range,  and  obtained  greater  effect  by  the 
use  <Mf  ebngated  shells,  still  xetaining  the  use  of  their  ibrmer  ammonitiop. 

Engii8h£^S  JSMid  Jicnrnd  Shot  aad  JSheU  Quiu. 

Bnglandyhowever,  unrivalled  in  resources  and  in  manufacture,  has  adopted 
a  new  gun,  and  with  it  a  principle  of  ri^ng,  whidi  cannot  be  applied  to 
her  old  artillery ;  she  is  therefore,  like  Prussia,  obliged  to  retain  smooth 
boi*es,  and  thus  to  have  two  guns  to  perform  the  work  of  one;  and,  while 
most  other  countries  are  reducing  the  vaiious  kinds  of  ordnance  to  four 
or  nix  sizes  of  bore  altogether,  we  have  already  seven  or  eight  small 
calibres  and  about  20  varieties  of  Amstrongs,  in  addition  to  as  many  or 
more  different  diameters  and  descriptions  of  smooth-bore  guns.  Awakened, 
as  we  weie^  from  our  complacency  respecting  the  old  ordnance,  we  have 
Yeiy  much  over-estimated  the  effiscts  which  would  be  produced  by  rifled 
ardiumce,and  hence  have  neglected  the  improvement  of  our  cast-iron  guns; 
and,  as  the  Armstrong  system  could  only  be  applied  to  specially  con- 
structed weapons,  the  smooth-bores  were  at  first  virtually  put  aside,  being 
regarded  by  those  who  had  little  experience  of  warfare  with  something 
approaching  the  contempt  entertained  for  *'  Brown  Bess."  This  did  not, 
however,  lead  to  stopping  the  supply  of  cast-iron  ordnance,  and  we  have 
continued  to  receive  shot  and  also  shell  guns,  which  answered  well  ^vhilst 
the  round  ball  and  the  round  shell  were  alone  fired,  though,  even  then,  the 
larger  gims  were  barely  strong  enough  (from  being  cast  of  bad  ^xm  and 
solid  instead  of  hoUow) ;  but  now  that  round  baUs  are  onlj  valuable 
witliin  600  jaidi  against  plated  ships,  and  shells  of  little  or  no  use  agaiust 
them,  their  form,  size,  and  mode  of  manu&cture,  are  evidently  unequal 
to  the  xequiiements  of  modem  wai&re. 

Mngiish  Fiona  for  Stren/jthening  Cast-iron  Guns;  Casting  upon  a  Cor^s 

and  Eernai  kd  upon  Eiiglidli  and  French  Eifling, 

In  manufacturing  the  new  artillery,  diiiiculties  soon  arose,  and  it  like- 
wise became  evident,  that  the  force  required  to  squeeze  a  leaded  ball 
Uirough  a  baiTul  of  smaller  size  than  itself  threw  a  strain  upon  the  weapon, 
which  increased  in  a  very  rapid  rutiu  ua  the  size  of  the  bore  increased. 
The  shunt  method  of  rifling  had  been  tried  with  a  cast-iron  service 
32-pouiider  in  1859,  and  this  gun  burstmg  at  the  50th  round,  indicated 
that  an  increase  of  strength  was  necessary,  and  therefore  ^  hooping,**  which 
had  been  proved  a  success  when  applied  by  Captain  Bkifcely  in  1856,  was 
again  resorted  to. 

Instead,  however,  of  hooping  the  existing  ordnance  on  a  plan  which 
had  proved  suicoessAil,  a  new  pattern  weapon,  which  was  thick  iu  ^ont  of 
you  YU  g 
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the  tmmuoiuiy  and  very  thin  at  the  bxeeoht  iraa  rapplied.  (See  Plate  11* 
fig«  d.)  But  as  the  hoopiiig,  a  £d  nok  mite  the  cast-iroo  to  the 
wiought-uoii  bands,  the  weapons  had  so  little  longitrolinal  «tKngth,  and 
were  so  weak  at  h  b,  where  the  thickmai  of  caife-im  vas  aoddMily  Te* 

duced  2  or  3  inches,  that  the  guns  proved  unsafe. 

The  next  plan  tried  was  that  of  casting  ^jiin-motnl  npon  these  iron 
weapons ;  but  the  molten  brass,  after  biirnvKj  the  iron  it  was  thus  cast  upon, 
proved  to  be  so  yielding-,  that  the  iron  breeeli  buii?t  and  opened  alMuit  an 
inch  without  any  (apparently)  crcat  strain  brino;  thrown  upon  the  brass. 
Captain  Blakely  "vvas  then  pwmitted  to  try  to  utilise  these  new  iron  castmgs, 
and  his  method  has  hitherto  rtood  the  ptocrf^  in  the  only  gtm  altered  by 
him.  Subsequently,  a  plan  of  binding  the  breech  to  the  rest  of  the  gun 
was  tested,  the  piece  bemg  cased  in  wroaght  izoa,  and  bound  together  bj 
longitudinal  bsiids  attached  to  its  tninnions  ;  but  the  leaalts  were  very 
dispfoportioQate  to  the  expense.^  The  mistake  of  try  in  to  hold  on  the 
breech  longitudinally  has  arisen  from  the  gun's  breaking  against  the 
thick  breech  on  bursting ;  but  it  is  in  reality  first  fractured  at  the  scat 
of  the  shot,  and  then  flies  open,  breakii^  ofl"  tlie  pieces  on  each  side.  A 
cast-iron  guu  <rof'S  gradually,  of  which  indications  are  generally  given  by 
minute  cracks,  winch  gradually  enlarge,  but  can  only  be  seen  round  therein 
Luie.  Another  plan  of  strengthening  was  that  attempted  by  inserting  a 
tube  of  steel  or  wronghi-iiDn  inside  the  larger  tm^Aroo.  oriamoB  wUch 
VPere  propoitkmately  bored  out  ^  but  the  diffionky  o£  getting  the  proper 
amount  of  ti^^tnessy  the  wesikeang  of  the  gim  vpliere  the  tube  abutted 
against  the  bottom  of  the  bore,  and  the  fact  that  if  put  ia  without  da- 
maging the  piece  the  tube  aught  crack  and  the  gun  bunt  without  waxtmigr 
will  always  render  such  a  method  as  unsafe  in  practice  as  it  is  difficult 
and  expensive  in  its  application  (see  Plate  II.  fig.  8).  The  last  plan  of 
strengtliening  tried  is  tliat  shown  in  Plate  II.  fig.  4,  but,  as  the 
thickness  of  the  wrought  iron  was  at  the  breech  eiui,  no  advantage  re- 
sulted from  its  euiploynient  ;  and  thus,  strengtliening  cast-iron  guns  ha** 
been  pronounced  a  "  fallacy,"  and,  as  it  appears,  is  definitely  coudeUined. 
The  Annstrong  gon  itself  is,  hewufur,  a  proof  to  Hie  oofutrary,  and  affords 

ims,  (the  graia  of  the  one 
Grossing  the  grain  of  the  othcr^)  yet  reeuilling  iu  gmag  that  streagtb 
which  was  found  unattainable  prior  to  the:  use  efthe  fcsgedbveech,  to 
which  the  coil  tubes  are  wel&d :  another  example  was  afforded  by 
Captadn  Blakely's  strengthened  gun,  which  was  fired  at  Shoeburyness  in 
185G,  and  threw  2,389  shot,  whilst  479  shot  only  were  llrod  from  a  brnss 
piece  before  it  was  disabled,  iind  351  and  137  respectively  ironi  two  uii- 
streugthened  co^t-irou  guns  betbre  they  burst;,  tiie  powder  charges  being 
very  great  in  all  iour  eases. 

It  has  been  staLud  that  the  French  ordnance  is  not  stronger  than  before 
it  was  hooped;  it  is  possible  that  this  might  appear  true  under  u  sunikr 
test  to  that  used  iu  England,  whieh  oonsiets  in  increasing  the  weight  of  the 
proof-cylinder  by  the  weight  <^  oue  of  the  guu*s  shot  every  10  rounds  (hy 
which  means  the  strain  is  made  to  act  in  a  dififcremt  manner  and 
direction  to  that  thrown  upon  the  gun  when  firing  the  proper  service 
charge) ;  but  it  is  not  tinie  as  respects  the  ordinary  enduraacey  whieh  is 
remlered  much  more  uniieirm  and  contilDMioue  by  hoopiug. 
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I  may  remark,  that  all  gems  pfoptfly  oast  are  sufficiently  strong  to 

Tesht  -i  few  TAiinrls  of  very  lienvy  charires',  hut  hy  using  tliera  the  particles 
of  iron  "Wpald  be  disturbed,  and  then  would  not  re-arrange  or  rc-settie 
themselves  unless  a  lon^  period  of  rest  were  given.*  With  smaller  charges, 
cast-iron  guns  slowly  deteriorate  with  constant  use,  but  they  become 
very  rapidly  weakeued  if  fired  continously,  so  much  so,  tliat,  were  a  gun 
ii9  b0  fired  rapidljr  for  800  dr  400  roonds  and  then  proved  with  a  Ii^vy 
dtfOlej  it  •WMA  afanMH  inevitably  btM.  Th«  objeiet  therefore  to  be 
Mfned  M  id  Inherent  the  distlirbaiicei  of  the  paroles,  and  the  consequent 
dflteriflTatiCtt  of  tlie  piece ;  and  this  Is  what  the  hooping  does  effect,  when 
the  gun  is  fired  with  the  charges  which  the  hoops  arel  caltulated  to 
withstand;  should  a  greater  strain,  however,  be  thrown  on  the  gun,  the 
lioops  first  becoine  siaSimedf  then  break,  and  the  caat-iitm,  reUered  of  its 

supports,  ^'oes  also. 

These  hoops j  if  well  manufactured,  will  give  very  great  support  to  the 
gun  from  the  strain  upon  them  being  ''tensile;"  this  will  account  for 
the  success  of  the  Spanish  experiments  in  strengthening,  m  wliich  the 
hooped  gtina  withstood  IJMO  lotmds  nninjured,  while  aimihr  nnbooped 
pedw  bttiM  if!  less  than  200ioiU)d«. 

The  gone  tried  in  Spain  were  all  d2-ponnde*a,  Whieb  irete  JtBsd  m  &e 
pko-previoosly  dedoiibed,  and  fired  with  about  71bs.  of  powder  and  ptojeotiles 
weighing  601bs.  Unlike  a  smooth  bore,  in  Ithioh  the  ball  rolls  over  and 
starts  at  oiice,  rifling,  besides  weakening  the  gun  in  proportion  to  the  duj^th 
of  the  grnoYo?,  prfcatly  increases  the  strain  by  detaining  the  shot;  and  it  is 
the  lengthened  period  the  breech  has  to  withstand  the  great  pressure,  result- 
ing from  the  reduced  windage,  tlie  detention  of  the  shot,  and  the  combustion 
of  a  larger  portion  of  the  powder  charge  before  the  shot  starts,  which  is 
80  destructive  to  the  endurance  of  ri^ed  cast-iron  ordnance. 

It  is  undoubtedljr  tnie^  thai  a  more  fibrous  stnictnre  than  ie  to  be  met 
with  in  tbe  present  cast-iron,  is  required  for  powerlnl  rifled  guns;  but  we 
have  so  greatly  neglected  to  make  the  best  use  of  cast-iron,  that  both 
our  guns  and  our  mortars  have  been  cast  of  a  fbnn  whioh  is  not  only 
weaky  but  ahK>  tends  to  their  destruction. 

*  Many  experifldoiits  have  shown  tho  deetmctiTe  effects  on  cast-irun  urJiianco  frofn 
continiious  firing,  as  also  the  increased  strength  resultiig  from  long  rest ;  and,  by 
ailuwnig  two  or  three  months  or  more  to  intcrrenc  between  the  series  of  diachaigud,  a 
▼«7  nradi  greater  nmtilbdr  of  roundB  may  be  safsly  obluiied  than  in  the  case  of 
ainuwt  daily  practice  with  the  same  gun:  the  rnilnrance  h  also  nmnh  affected  by  tiring 
at  high  eit>vation$,  at  Nvliich  the  weight  as  well  a&  friction  of  tho  shot  has  to  be  overcome, 
and  little  or  no  relief  is  atTorded  by  recoil.  At  page  218  of  the  work  on  **Vhe  Usefnl 
llfllab,*'  pabKahed  m  1857,  it  is  staled  that  pit  ees  east  aimie  years  before  testing 
stood  several  times  tin*  .in  intify  «  f  firing  of  other  pieces  cast  but  a  f  n  !n<jnth8 
preriotialy."  The  tensile  properties  of  the  metal  did  not  explain  tho  dilltreiKc  ;  and 
theiWtt,  dteetfliew,  weight,  method  of  enting  and  (fooling,  aM  tho  smmnet  of  proving, 
wnre  the  same  in  all  tho  pieces  tried.  Gaatillg  hollow,  or,  as  it  is  termed,  upon 
a  core,  instead  of  solid,  very  materially  increases  tho  strength  and  the  endurance  of  guns, 
and  is,  thereforoi  always  used  by  the  Americans  for  heavy  ordnance.  In  England  wo  have 
likewise  had  similar  retulta,  fol-  while  th^  is,  it »  said,  no  record  of  any  Id^in^  mortar 
bored  out  from  the  solid,  standing  <*00  rounds,  there  are  at  the  present  moment  two 
m'>^tur^  in  tht'  Roy;tl  .A  r<"nal  whioh  wore  oast  hoiiow,  and  have  respeotively  withstood 
2,0l»u  diaciiar^jea. — Jet.  A,  ii,,  H. 
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The  effect  produced  by  this  faulty  form  was  suca  in  the  boiiibardiii(.;UL 
of  Swcaborg,  when  nearly  the  whole  of  the  mortars  employed  either  burtit, 
or  were  rendered  unserviceable;  the  best^  that  of  the  ''Growler/*  cast  in 
1813y  standing  855  rounds  only. 

By  a  referenoe  to  the  drawing,  it  will  be  seen  that  the  tninnions  prevent 
the  expansion  of  the  iron  at  &e  phices  where  they  unite  >vith  the  piece; 
hence,  as  the  iron  warms,  it  expands  at  the  bottom,  and  the  mortar  being 
supported  upon  its  trunnions,  a  severe  shock  is  thrown  upon  that  part 
which  is  in  the  line  of  least  metal,  and  luis  been  further  weakened  by  ex- 
pansion; the  result  is,  a  gradual  disturbance  of  particles  and  rapid  dete- 
rioration, until  at  length  the  mortar  opens  and  generally  splits  in  two 
pieces,  much  as  if  chopped  down  by  some  instrument.  (See  Plate  II. 
tig.  5.)  An  inspection,  however,  of  the  remains  of  the  mortars  will  aflfoi*d 
convincing  proof  that  some  cause  was  at  work  to  produce  such  very  simikr 
results,  and  will  show  how  little  our  mortars  are  to  be  relied  on  for  con- 
tinuous bombardment.  The  mortars  might,  however,  be  strongly  hooped 
at  the  breech,  and  then  they  could  be  rifled  so  as  to  throw  incendiary 
shells  of  very  great  capacity. 

Doubtless  tlio  placing  of  tlie  trunnions  at  the  rc-inforce  would  greatly 
increase  endurance  and  give  other  advantages,  l)ut  the  solution  of  this  im- 
portant question  is  now  to  be  looked  for  in  short  and  comparatively  light 
rifled  guns  of  larp^e  calibre,  to  fire  elongated  shells  of  very  great  powder 
or  molten  iron  capacity,  eitlier  horizontally  or  at  mortar  elevations.* 

DetWucUve  ^teU  of  Air  Space  m  Quns. 

Having  thus  endeavoured  to  show  the  faulty  shape  of  our  present  guns 
and  mortars,  and  that  no  plan  affording  reiisonable  ground  to  hope  for 
success  has  yet  been  applied  for  strengthening  them,  other  than  that  pro- 
posed by  Capt.  Blakely,  which  proved  successful,  I  may  now  mention,  in 
proof  of  the  little  attention  paid  to  the  improvement  of  our  heavy  naval 
guns,  that,  although  the  bore  has  been  constantly  observed  to  have  been 
expanded  near  the  seat  of  the  shot — ^in  reality  between  the  powder  and 
shot — ^the  cause  was  ndl  known  until  the  "proof**  of  the  Sardinian 
ordnance.  It  was  then  found  out,  owing  to  the  damage  done  to  so  many 
of  the  guns;  and,  as  a  very  thick  wad  was  used,  attention  was  directed  to 
tliis  point;  the  result  was,  that  the  damage  was  found  to  have  taken  place 
just  where  the  wad  lay,  and  it  thus  became  evident  tliat  the  compression 
of  the  loose  wad  left  a  considerable  air  space,  and  caused  the  damage.  In 
the  service  cast-iron  guns,  the  metal  of  which  is  turned  down  at  we  seat 
of  the  shot,  where  strength  is  most  required,  and  are  disproportionably 

*  Howitzers  mounted  upon  rotating  mortar  l»c'(la  of  modiHtMt  construction,  and  sup- 
portcfl  liy  elastic  rings  to  absorl)  recoil,  would  1)0  especially  useful  for  firing  into  port- 
holes, or  for  sweeping  the  decks  of  ships,  and  the  banks  and  shores  of  rivers ;  they  might 
aUn  be  MlTantAgeoualy  iwed  for  dropping  molten  iron  didls  upon  the  vniwotected  parts  of 
vr  csch,  or  into  dockyard?,  &c.  At  great  elevations  the  rifle  !  liowitzer  would  carry  its 
elongated  projectile  beyond  the  present  mortar  range  with  less  than  half  the  mortar  chaise 
o#  powder.— R.  A.  E.  S. 
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thick  at  the  breech,  the  use  of  a  soft  wad,  or  making  the  rear  of  the  pro- 
jectile of  tapering  form,  which  leaves  an  air  space,  greatly  diminishes  the 
endurance  of  such  ordnance  when  "  rifled;"  hence,  in  testing  the  relative 
strain  uf  different  systems  of  rifling  with  these  guns,  it  is  necessary  to  use 
projectiles  of  similarly  shaped  base.  It  had  been  long  known  that  a  wad 
placed  between  two  shot  in  a  smooth  bore  caused  them  to  break  up,  and 
thai  red-hot  shot  which  were  fired  with  thick  wetted  junk  wade  endan- 
gered the  piece,  but  no  application  was  made  of  this  knowledge ;  there  can 
be  litde  donbt,  however,  that  the  *^  proof**  has  much  damaged  our  cast- 
iron  guns,  and  that  the  system  on  which  both  the  Armstrong  and  smooth- 
bores are  tested,  and  on  which  all  oar  tests  for  endurance  are  conducted, 
needs  considerable  alteration.  There  is  a  f?tory  told  of  two  ^m-makcrs  re- 
specting this  point.  One  of  them  had  been  sending  down  his  guns  to  have 
them  proved,  and  a  great  numbri  liad  burst.  He  asked  the  other  how  he 
managed,  that  his  guns  ansuuied  so  well.  He  replied,  That  is  my 
secret";  but,  being  pressed  to  explain  the  cause,  at  length  said,  '*  I  do  not 
prove  my  guns  at  alL** 

Propoted  Form  for  New^  and  Plan  for  Sitmgihining  Pnamitf  Ceut-inm 

Ordtumce, 

But  it  is  time  to  point  out  the  shape  that  is  likely  to  give  good  new 
cast-iron  guns,  and  also  the  plan  that  promises  to  utilise  our  present  hluck, 
and  to  convert  it  into  rilied  ordnance  at  a  moderate  cost;  but,  even  ii'  not 
afterwards  ri6ed,  it  would  be  certainly  advantageous  to  strengthen  the 
grans  of  8-inch  bore;  for,  in  ihe  case  of  the  68-pounder,  a  po^vder  charge 
of  SOlbs.  or  more,  and  a  t^hter  fitting  shot  of  about  721bs.,  could  then  be 
projected  with  a  much  higher  velocity  than  that  obtained  by  the  68- 
pounder  ball  at  present  used.  The  rifle  charge  for  cast-iron  guns  should 
he.  about  half  the  round-shot  charge,  which  would  produce  about  an  equal 
strain  up  to  an  elevation  of  5°. 

With  respect  to  new  gims,  the  form  shown  at  Plate  H.  fig.  6,  is  proposed, 
tlie  piece  being  chambered  to  lessen  the  re-action  ap^ainst  the  bottom  of 
the  bore.  This  shape  will  give  thickness  and  rigidity  Avhere  the  strain 
comes,  and  prevent  the  disarrangement  of  the  particles  by  the  great  force 
exerted,  tending  to  pull  open  the  bore  at  the  seat'  of  the  shot.  The  guns 
will  also  expand  equally  on  wanning,  and  thus  two  elements  of  weakness-^ 
unequal  strength  and  unequal  expansion — ^will  be  got  rid  of;  and,  if  the 
length  be  slightly  reduced,  new  guns  of  8  and  10*inch  bore  could  be  cast 
to  fire  solid  balls  instead  of  the  present  ineffective  round  shell — which  can 
alone  be  fired  from  all  the  10-inch  and  the  8-inch,  (except  the  95  cwt. 
guns  supplied  to  the  "  Warrior"  and  similar  vessels)~without  any  increase 
of  weight,  or  any  extra  cost. 

The  strengthening  of  the  present  ordnance  would  be  best  accomplished 
by  a  single  wide  coil  or  jacket  (see  Plate  II.  fig,  7),  forced  ou  cold 
by  carefimy  measured  hydraulic  pressure,  which  coi^d  be  effected  at  venr 
snail  expense*  The  new  and  ike  strengthened  guns  could  then  be  rifiea» 
and  fixe  the  ekogated  projectile  in  additioa  to  the  usual  smooth-bore 
ammunition.  This  str^gthenlng  might  be  applied  to  all  guns  from  18* 
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pounders  upwards,  inclusive,  by  wliicii  meaus  liilcd  weapons  would  be  at 
once  attained  at  moderate  cost;  these  might,  when  unserviceable,  be 
replaced  by  guna  of  a  better  nuMierial,  such  as  strong  hollow  fuigingb, 
coil-jacketed  from  brof»h  to  trunpioDa,  with  a  wide  boop  over  the  jacket 
at  the  seat  of  the  shot ;  ihis  arrangement  would  leava  tha  tongh  foiged 
maezlei«-4lM  exposed  portion  of  the  gun«-oto  withstand  the  blowa  of 
hostile  shot;  Of  else  they  might  be  replaced  by  hooped  castings  of  Beaae** 
mer's  st^^l,  a  metal  which  will  be  probably  employed  ere  long  for  making 
shot.  Of  18-pounders  we  have  a  large  number,  and  it  is  probable  that 
these,  if  rifled  and  strengthened  as  indicated,  would  be  (]uite  eqn  il  to 
the  40-poundcr  Armstrongs  (the  largest  guns,  next  to  th(!  100-pouiiders, 
wliich  have  hitlierto  proved  sufficiently  satisfactory  to  l>e  manufactured 
in  large  nuiubeiis)  for  ship  uhq.  The  bore  of  the  18-pouuder  is  cou- 
aiderably  larger  than  that  m  the  40-pOQQder,  whioh  woold  be  advantogeooa ; 
and  the  expense  of  ita  rifle  projectiles  woqld  be  only  perhaps  a  third  of  those 
which  have  been  aappUed  the  Anaatmgi,  and  the  cost  of  its  round 
ball  perhaps  not  more  than  one-fifth  that  of  the  solid  40-pottader  Arm- 
strong shot  ^ 

ArmBtmff  Qm^^WhUwnik  and  ArmOrwiff  OMn^MfMm. 

Having  thus  endeavoured  to  show  the  small  rolinnoo  that  can  be  placed 
on  our  mortars,  how  the  present  guns  can  be  uliUztal,  and  new  strong  euns 
oast,  it  remains  to  speak  of  the  Armstrongs,  which  are  l>cing  introduced 
into  the  service  so  ftist  as  to  bid  fair  to  supplant  the  cast«iron  pieces. 
These  guns  axe  made  up  of  colb  whioh  are  not  adapted  to  withstand  blows 
from  hostUe  shot,  and  they  are  grooved  too  finely  to  atand  exposure  and 
rough  usage,  or  to  fire  any  other  ammunition  than  the  lead-oooied  projectiles 
specially  designed  for  them.  The  calibres  vary  from  a  bore  which  is  a 
little  larger  than  a  2-pounder  to  one  larger  than  a  42-pounder,  or,  as  usually 
denominated,  from  6  to  100-pounders.  Of  these,  the  12-pounder  fiold-piece 
is  to  bo  replaced  by  a  9-poundeT  for  the  lior'^c  artillery,  which  will  give  two 
weights  of  shot,  viz.  9  and  121bs.  for  the  same  iield-work.  Tn  the  Cliinese 
campaign  the  12-pounder  was  found  too  heavy  for  the  mai  ahy  ground,  nor 
was  its  destructive  effect  commensui'ate  with  its  accuracy  of  fire.  Sir 
Bobert  Napier's  dispatch,  given  in  the  Times  of  Koyember  6lh,  1860, 
qpealcs  of  the  Tartars  advancing  on  more  than  one  occasion  despite  our 
fire,  and  it  is  said  that  Desbcvough'a  troop  alone  preyented  the  sabring 
of  the  gunners  who  wero  working  a  oouple  of  the  Armstrongs.  On*  board 
ship,  the  guns  have  hitherto  proved  to  be  dangerous,  requiring  a  caution 
which  is  impossible  in  any  case  save  in  target  practice,  or  very  distant 
firing;  and  the  guns  have  been  also  found  to  be  iTinrcurate  if  at  all  cor- 
roded by  rust,  or  if  moimted  upon  a  quickly  mu\  ii  L'^  platform.  Contrary 
to  what  is  generally  believed,  the  competition  between  the  Armstrong  and 
Wliitworth  12-pounder  strikingly  exhibited  the  inferiority  of  lead  coating, 
for  the  projectiles  deviated  from  the  line  of  aim  considerably  more  than 
those  of  simple  Iron,  and  at  10^  ranged  very  unequally  and  much  less; 
and,  as  on  board  ship  a  gun  is  nefsr  upright  for  two  eonseoutlve  seeonds, 
the  Annstreng  allowanoes  for  defleotion  could  nd  be  correctly  ealonlated. 
The  report  cl  firing  is  annexed  (see  Tables,  pages  98,  99).  In  piaetioa 
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also  difficulties  occur,  for  the  shot  cannot  be  re-fired,  and,  if  the  charge  be 
.  reduced,  the  accuracy  is  lessened  and  air  space  has  to  be  carefully  pro- 
vided agBinrt. 

At  elofle  qnarten,  at  which  deoisive  actloiiB  will  ever  be  fought,  the 
Armatrongs  are  Y&ry  inferior  in  smaBhing  eflfeot»  and  &e  nuiny  niceties  of 
adjustment  necessaiy  to  ensure  safety  will,  when  men's  nerves  are  highly 
strained,  be  certain  to  xesolt  in  appalling  accidents ;  for  the  mere  want  of 

tightness  is  certain  to  cause  a  leakage  of  ga?,  and  to  convert  portions  of 
tlu'  breecli  apparatus  into  destructive  missiles,  at  the  same  time  that  a 
suffocating  vapour  from  grease,  lead,  &c.,  would  fill  the  deck. 

That  this  is  not 'a  highly-coloured  picture,  is  evident  from  the  narrow 
escapes  ot'  the  crews  in  the  Trusty,''  "  Illustrious,"  "  Edgar,  '  and  "  Marl- 
borough," in  which  last  vessel  the  cabins  and  furniture  were  reduced  to  a 
wreck,  the  gun's  crew  thrown  down,  and  the  captain  of  the  gun  scarred  on 
the  face ;  and  for  this  accident  there  was  no  apparent  cause,  but  only  a  sus- 
picion that  some  grit  had  stopped  the  vent-piece  from  going  down  properly. 

As  pivot-guns  this  ordnance  is  still  more  unsuitable,  from  the  numerous 
delicate  parts  of  the  weapon  liable  in  this  exposed  position  to  be  hit  by 
the  grape  or  case  of  an  enemy;  and,  if  the  wedge  plan  of  bTecch-loadiiig 
br  adopted,  the  spreading  out  of  two  wings  or  wedges,  one  on  each  side  of 
the  breech  in  loading,  will  increase  the  chauce  of  the  guns  being  disabled, 
and  the  crew  hurt  by  the  fragments. 

Breech-loaders  for  Pivot  Guns, 

It  is  a  mistake  to  suppose  breech-loaders  to  be  well  adapted  for  |  ivot- 
guns ;  the  contrary  is  the  case,  for,  such  guns  being  intended  to  be  fued  at 
great  elevations,  slionld  be  as  solid  as  possible  in  the  breech ;  the  strain 
tijion  the  rear  being  very  greatly  augmented  as  the  elevation  is  inci'eased. 
JN  ir  only  so;  but  the  gun,  which  has  perhaps  just  got  the  range,  must  be 
bnaiglit  horizontal  before  luading,  by  which  a  considerable  time,  and  pro- 
bably accuracy,  is  lost  between  the  rounds ;  and,  as  the  muzzle  of  a  deck 
gun  can  be  easily  got  at  for  loading,  there  seems  no  reascHi  for  opening 
and  weakening  the  bieech,  and  complicating  what  can  be  otherwise  better 
done  from  the  muzzle* 

The  expense  of  the  Armstrong  guns  and  projectiles  is  very  great,  and 
the  iact  of  their  delicacy,  and  the  inability  of  tiie  guns  to  fire  any  but  their 
own  carefully  prepared  shot,  might  prove  a  serious  disadvantage  in  war. 
At  Sebastopol,  for  instance,  where  we  picked  up  and  rofired  the  Russian 
shot,  had  our  guns  been  Armstrongs,  and  the  Kussians  been  anncd  with 
rifled  pieces  grooved  in  accordance  witli  their  present  plan,  they  eould  have 
easily  dovetailed  a  little  lead  into  the  rear  of  the  Armstrongs  and  refired 
themj  whereo^s  tlio  fine  grooves  of  our  guns  would  have  been  ruined  by  re- 
using their  own  lehrcd  projectiles,  and  could  not  have  returned  a  single 
Rus£m  shot. 

Broadside  Naval  Guns. 

m 

Tam  we  now  to  ships  where  the  space  is  confined,  and  difierent  sizes 
of  «iot  aiid  different  charges  have  to  be  provided.  What  a  dilemma  poor 
Jackirould  be  in  with  two  difoent  kinds  of  ocdnanoe  on  the  lower  deck 
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and  ihzee  on  the  upper !  Why,  in  the  huny  of  action,  he  would  be  putting 

the  square  shot  into  the  rouud  holes,  and  the  round  shot  into  the  squaie 
holes.  I  ask  any  man  who  has  been  on  a  ship^s  deck  in  action  to  say 
what  does  or  docs  not  take  place.  When  mon  nro  stirred  rip  by  the  excite- 
ment of  action  they  are  not  ahle  to  attend  to  niceties.  T  can  even  speak  of 
the  ''hurry"  wliich  is  displayed  in  the  practice  on  a  fiekl-<iay  in  the  "Ex- 
cellent," where  1  have  been  more  than  once  the  sponger  or  loiider  of  tlie 
officers'  gun.    And  what  must  be  the  case  in  a  close  hand-to-hand  fight! 

One  of  the  great  advantages  of  rifling,  viz.  that  of  enaUing  a  molten^ 
iron  shell  of  yery  large  capacity  to  be  fired  in  safely,  will  also  be  lost. 
This  advantage  has  been  lately  overlooked ,  as  the  Armstrongs  appear  nn* 
suited  for  the  purpose;  and  it  cannot,  therefore,  cause  much  surprise  that, 
because  the  loose-fitting  round  shells  of  small  capacity  have  produced  so 
little  effect  from  smooth  bores,  the  dangerous  hot  shot  are  again  talked 
of  as  an  arm  for  future  use.    I  trn^t,  however,  that  they  will  be  p^iven  np. 

The  comparison  so  often  made  In  i ween  ronnd  balls  and  ritlt  <[  shot,  i  - 
seldom  if  ever  made  as  respects  their  coniparative  cost  and  their  valne  at 
close  quarters,  but  only  as  respects  their  eflect  at  distaiices  too  great  to 
be  correctly  measured,  or  to  produce  any  decisive  result  in  actual  warfare. 
The  question,  as  regards  naval  ordnance,  is  not,  however,  between  the  round 
ball  and  the  elongated  shell,  for  the  round  ball  is  the  most  effective,  and  is 
far  more  easily  handled  and  loaded  at  close  quarters,  and  the  rifle  shell  is  the 
best  for  bombardment;  but  between  a  mode  of  rifling  that  will  admit  of 
the  use  of  the  round  l>all  at  close  quarters,  and  one  that  Avill  not  admit  of 
its  use.  P)y  adopting  the  former  plan,  good  broadside  guns  throughout 
would  be  obtainetl  for  the  decisive  struggle,*  and  this  w  the  first  and  the 
main  point  to  secure,  and  the  cost  of  ammunition  would  be  kept  at  its  old 
rate;  by  the  latter  plan,  the  broadside  power  would  bo  lessened,  a  mixture  of 
different  sorts  of  weapons  rendered  necessary,  and  the  simplicity  essential 
in  naval  warfare  entirely  lost.  I  need  not  dwell  upon  the  expense  of  the 
ammunition  fot  such  finely-grooved  guns,  nor  the  doubts  about  its  keeping 
serviceable  in  ^b  warm  and  moist  atmosphere  of  a  tropical  climate;  but  I 
wish  to  remark,  that  the  guns  themselves  are  60  delicatei  that  the  powder 
cartridges  of  the  40  and  25 -pounders  are  made  up  round  pasteboard 
cylinder?!;  and  that  the  fouling,  which  occasions  extra  strain  on  the  gun 
atid  stripping  of  the  projectile,  can  only  be  prevented  by  the  use  of  a  wad 
composed  of  various  perishable  ingredients. 

*  The  681b.  round  ball  urill  perform  more  work  thtin  the  Aniutrong  ahot  at  probably 
le«  than  a  third  the  Btrain  upon  the  gun ;  and  a  properly  rifled  %vrought-iron  piece 
would  fpnd  its  ffat-lipaded  shot  with  a  shell  base  to  burst  inside  the  4  J -inch  plntps.  Such  a 
gun  would  also  tire  the  round  ball,  and,  when  requisite,  could  use  the  heavy  charges 
neoettary  to  give  a  very  high  velocity  in  perfect  safety.  A  very  high  velocity  aeema 
to  produce  an  effect  far  beyoixl  what  the  formula  velocity  weight  gives;  and  if  the 
gpnprally  received  rule — that  tlie  resistance  of  armour  plates  is  as  the  squares  of  their 
thickness — be  correct,  then  at  200  yards  the  actual  work  done  by  the  68-pounders 
ia  double  that  of  the  Armstrong  110-ponndm,  when  both  ahot  are  of  coat-iron,  and 
fired  with  Ifllbs.  and  141b3.  of  powder  rospcotively.  This  result  is  to  be  attributed  to 
there  not  being  Bufficient  time  for  the  particles  of  iron  round  the  part  struck  to  properly 
aid  in  anpporting  it;  and  hence,  if  a  much  higher  velocity  can  be  obtained,  and  which  I 
think  will  be  the  case,  we  may  yet  find  that  strengthened  or  wrought>iron  68«poQnders 
will  send  their  ro\m>\  balls — ^bnt certainly  short  flat-fh>nted  elongated  yroiectilca  ■  'throngh 
any  taigel  tutherto  constructed,— -R.  A.  £,  S. 
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Tkm  di^nltiet  are  the  reeolt  of  tlie  fine  gioom  and  the  compreflsfon 
sjstem,  which,  as  is  well  known,  n  fast  destroying  the  larger  Annstrong 
gans;  sod  although  the  new  70-pounder  ss  to  haye  a  wider  groove  of 
altered  shapet  and  a  mnzzle  swdl,  Uttle  advantage  will  be  gained. 

B^ing  with  Plain  or  vfiih  CeniriGal  Oroovea, 

Were,  however,  the  leaded  projectiles  and  fine  grooves  to  be  given  up, 
and  anj  plain  groove  and  a  simple  iron  projectile  adopted,  these  difficulties 
would  be  obviated,  and  a  muoh  higher  velocitjr  obtained  without  straining 
the  piece.  It  is  true,  that  the  result  might  not  appear  so  favourable  in 

target  practice,  but  this  could  also  be  met  by  taking  tiie  plan  of  grooving, 
which  I  have  already  advocated  before  this  Institution,  (see  Journal,  vol. 
V.  p.  437,)  and  which  from  its  form  is  very  easily  sponged,  and  centres 
the  projectile  without  jar,  while  its  peculiar  curve  yields  all  the  accuracy 
attainable  by  any  known  system  (Plate  III.  fig.  1.)    Hithf-rto  the  plan 
lias  not  been  carried  out  with  great  exactness,  having  been  only  applied 
to  a  cast-iron  service  32-poiTnder  gun,  to  "vvhich  the  projectiles  were 
not  fitted  with  precision;  yet,  with  these  disadvantages,  and  the  gun 
weakened  as  it  was  hy  the  riffing  (for  which  it  had  never  been  intended), 
that  plan  gave  an  accuracy  which  was  stated  to  be  ''good,"  and  a 
range  which  at  2°  was  considerably  greater  than  that  of  the  Armstrong 
lOO-pounder.    It  has  also  stood  310  rounds  at  various  elevations,  al- 
though a  bad  flaw  existed  in  the  bore.*    The  chief  peculiarity  of  the 
system  consists  in  shoulders  for  the  projectile  to  glide  easily  out  upon  ; 
and  as  it  rests  upon  three  bearings  each  from  5  to  12  inches  long  on 
the  long  axis  of  the  shot  (lor  shot  from  5  to  12  inclies  in  diameter),  with 
a  surface-breadth  nearly  equal  to  the  deptli  of  the  rifle  jrrooves  (see 
Plate  III.  fig.  2),  the  amount  of  wear  is  truly  inappreciable.    Like  tiie 
system  of  De  Beanlieu,  I  confidently  expect  it  will  ultimately  come  to  the 
fiont ;  and  my  only  fear  is  that  some  inventor,  with  a  longer  purse  than  I 
have,  perceiving  the  value  of  my  concentric  system,  may,  by  some 
slight  modification,  gain  the  ear  of  those  who  control  these  matters 
and  rob  me  of  my  labours.   It  would  be  easy,  for  instance,  to  turn  my 
grooving  inside  out,  and  obtiin  results  similar  in  kind,  but  in  less  per- 
fection.   You  will  see  that  such  a  figure  as  this  (Plate  III.  fig.  3)  will 
effect  the  purpose;  but,  though  Sir  W.  Armstrong  was  recently  in  doubt 
whether  the  rib  or  the  groove  beloi  gcl  properly  to  the  bore,  I  have  my- 
self a  strong  opinion  that  a  rib  in  such  a  situation  would  render  even  h's 
recent  composite  wad  inefficacious,  and  reduce  the  gun  to  the  standard  of 
a  mere  target  weapon. 

Of  such  plans  we  have  had  enough^they  must  fail  in  warfare;  for 
altlioiigb  it  is  well  to  be  enabled  by  exact  fitting  to  fire  with  great  accuracy, 
it  is  still  more  important  for  a  weapon  not  to  be  rendered  useless  when 
this  great  nicety  cannot  be  observed;  or  when,  as  at  Sebastopol,  on  the 
top  of  a  hill,  any  kind  of  shot  are  most  thankfully  received.  We  slionkl, 
therefore,  as  suggested  in  my  lecture  previously  aUudcd  to,  while  aiming 
at  making  really  powerful  guns,  with  from  8  to  10  inches  or  greater 

*  The  muzzle  of  this  gun  will  be  shown  in  Class  11  in  the  Intemtf tonal  BxUbitioili 
tegetber  with  one  of  its  (seven  times)  re-fired  iheUe.— R.  A.  £.  & 
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diameter  of  bore— guns  which  will  project  their  shot  with  a  very  hiprh 
velocity,  and  consequently  ilat  trajectory,  within  fighting  distances — beai* 
in  mind,  that  heavy  charges  strain  the  gun  in  projecting  the  rifle 
shot  mth  a  vdoeity  wbkk  is  readily  attained  by  the  round  ball ;  and 
therefore  that  the  pow^  given  by  rifling  shoald  be  added  to  that  of  the 
smooth  bore^  instead  of  the  latter  j  being  sacrificed  to  it 

EngUsh  and  F^renek  S^ed  Quns :  thiur  diffamt  Nanmetatare. 

In  tho  facility  of  using  round  shot,  or  adapting  almost  any  soi  t  of  ^l^ell 
to  its  use,  consists  the  value  of  the  French  system,  and  it  is  also  e?vi  i  oinoly 
simple  and  inexpensive;  and,  even  supposing  that  their  guns  could  not  witii 
perfect  safety  fire  more  than  one  or  two  hundred  rounds  with  elongated 
projectiles,  the  Firench  would  still  have  effected  a  great  change  at  a  fenfling 
cost,  for  tliey  hare  rifled  ^ir  80  and  60*ponnderB,  so  as  to  preserve  the 
round  ball  uid  all  the  old  ammunition,  and  have  enabled  these  guns  to 
discharge^  in  addition,  projectiles,  of  which  that  fired  from  the  50-pounder 
has  a  lu^r  diameter  than^  and  probably  contains  as  large  a  charge  as^  the 
Armstrong  lOOIb.  shell. 

^Vhile,  therefore,  we  have  been  expending  large  sums,  aiming  at 
obtaining  guns  wliich  shall  be  p-ood  rifles  only,  omitting  the  more 
important  quality  of  smashing  power  at  close  quarters,  the  French 
first  secured  the  easily  managed  round  ball,  and  then  added  to  its  elfect 
the  advantages  of  the  rifle  projectile,  in  one  gun;  they  have  also  suppressed 
varieties  of  calibres,  and  in  the  **  OthAte  "  have  carried  out  this  simplifica- 
tion by  arming  her  with  38  rifled  60-pounders;  and,  unlike  our  nomen- 
clature, which  places  the  Armstrong  40  «bove  the  French  80-pounder, 
which  fires  a  601b.  shell,  containing  more  than  double  the  powder  charge, 
they  stiU  call  their  guns  by  the  old  names  of  30  and  50-pounders:  a 
difference  that  in  the  event  of  hostilities  woii^rl  nt  least  detrnct  from  the 
merit  thnt-  might  otherwise  be  obtained,  were  an  Englishmau  .'.niied  with 
the  40-pouuder  Armstrong  to  capture  an  enemy  with  guns  oi  such  very 
superior  power  as  the  French  30-pounders.  In  fact,  -with  the  exception  of 
the  100-pounder,  there  is  no  finely-grooved  weapon  tiiaL  could  produce 
much  eflect  against  even  a  wooden  ship,  for  the  small  hole  which  the 
shot  would  m&e,  if  they  did  penetrate,  would  be  a  very  trifling  matter; 
and  the  powder  charge  cif  the  shells  of  the  40  and  25-pounder8  is  too  small 
to  produce  any  great  damage.  And  thus  having  endeavoured  to  indicate  the 
progress  of  ordnance  at  home,  and  to  show  the  value  of  our  rifled  guns,  I 
nave  only  to  add,  that  the  county  owes  a  debt  of  gratitude,  and  something 
more  substantial,  to  tlmsc  trentlemen,  who,  jilthough  the  service  has  no 
claim  upon  them,  have  given  up  years  of  their  time,  and  incurred  much 
anxiety  and  expense,  in  workii:^  out  a  problem  so  diflicult  and  of  such 
great  national  importance. 

Captaot  Blakblt^— It  as  ratlier  late  to  conunence  a  discussion,  and  I 
can  add  but  Httle  to  the  infonnation  which  Ca|»tain  Scott  has  been  so  Idnd 
as  to  give  us  on  tiie  subject  I  would  not  like  the  meeting  to  suppose 
from  what  has  been  said  that  the  French  are  satisfied  with  ^  their  guns 
standing  duly  200  or  800  rounds;  On  the  contrary,  they  did  not  oeftse 
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thcdr  trials  until  they  hid  fired  aoma  of  their  8S-ponnderB  which  had 

been  strengthened,  a  tliousand  times,  with  the  fiiU  charge  of  powder 
and  three  shot.  They  then  fired  one,  3,000  rounds  with  a  single 
cliarge  of  powder  and  a  single  t;hot.  So  that  they  are  pretty  well 
otl'.  The  Spaniards  have  strengthened  their  {pin — ^the  old  82-pounder. 
They  have  tried  several  different  ways  of  stieugthemug  tliem.  They  did 
not  know  that  there  was  any  law ;  they  did  xio(  Imow  fbe  proper  dif- 
ference of  diameter  to  give  between  m  hoope  and  the  CMt-m>n  gun* 
They  had  to  find  this  0at.  They  hm  been  veiy  liberal  in  publithing  to 
the  world  ibe  ejcact  de/bvh  of  all  these  exponments,  and  ihqr  had  a  Teiy 
good  gun  to  oomnenoe  iritb. 

They  began  b^  making  die  hoops  a  little  too  tight,  and  the  same  in 
every  other  particular,  nnd  tliey  found  the  gun  did  not  stand  so 
They  then  tried  a  little  larger  hoop,  until  they  found  out  what  the  exact 
law  was;  and  the  last  gun,  now  used  in  the  Spanish  Navy,  has  been  fired 
1 ,3G7  times  with  8lb.  of  powder  and  a  621b.  shell.  So  I  think  they  are 
lurnished  with  a  weapon  wliicli  at  ail  tivents  is  not  liable  to  burst  and 
injure  their  gunners. 

LiEuiEXAMT  WiNiMm,  UM-W^  asked  wbelber  some  trials  w«re  not 
about  to  take  place  wiih  the  Belgian  gun,  that  bad  been  mentioned^  with 
elongated  shoti  instead  of  spherical. 

CAPTAm  ScoTT^Yes;  the  Belgians  have  had  guns  made  of  Bessemer 
steel,  a  metal  which  they  are  inclined  to  adopt.  They  tested  one  gun,  and  it 
stood  an  extrnordinary  number  of  rounds.  There  is  a  clear  report  upon 
the  subject  iu  Fairbarn's  last  work  on  Iron.  The  leaded  shot  was  taken  by 
ourselves,  as  well  as  by  other  nations,  at  an  early  date,  because  we  did  not 
then  perfectly  understand  rifling,  and  did  not  know  how  the  iron  shot 
could  be  shaped  so  as  to  truly  centre  in  the  bore.  The  plan  of  now 
making  a  shot  cnt  its  passage  ibxoa^  the  grooves  is  a  great  waste  of 
power,  especially  when  yon  can  so  eualy  shape  the  projectile  to  the  rifling. 
Fitting  is  a  mechanical  operation,  in  wbicb  the  English  excel.  I  point  this 
out,  because  I  think  we  are  going  in  a  wrong  direction  in  continuing  to 
manofiusture  lead-Coated  shot.  They  will  decay  from  damp,  and  those  in 
store  are  decaying  and  the  lend  exfoliating.  Many  of  you  are  aware  that 
Lord  Clyde  sent  home  some  bullets  which  could  not  be  got  down  into  the 
rifles  at  all.  The  lead  had  exfoliated,  and  the  bullets  were  too  large,  and 
at  Delhi  srv(  lal  of  our  men  were  shot  down  while  trying  to  force  the 
bullets  down  tiie  bore  of  their  rifles. 

The  Chaibman  proposed  the  usual  Tote  thanks  to  Captain  Scott  fi)r 
bis  yaluable  paper* 
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Barometer,  29  "7. 
Wind,  Sottth~3. 


ABMSTSONa  BHEBCH*L0A£)IK6  12  PR. 

BBPORT  OF  EXPERIMENTAL  PBACnCR 

Shohbubtness,  2ad  April,  1861. 

Height  of  axis  of  Ghan  above  plane,  3|  feci. 

Nature,  ABmrBORo's  B.  L.  12  pr.  Qun,  No.  6. 

cwt.   qrs.  Ibft. 

Weight  8      2  11 

Ordnance.   .    'Length  7|feet. 

Diameter  of  bore    .    .    3  inches. 
Spiral,  if  riHed,  1  turn  in  38  calibres. 
^tUrooves,  Number  38.    Width,  0*15  inches.    Depth, 0-05  inches. 
Nature  and  obje^  of  the  experiment^To  afloeriain  the  Range,  &c.,  of  Amwtvong's  Breeeb-ioading 

12  Pr.  Iron  Gun,  in  comparison  with  Whitworth's  Breech-loading  12  Pr. 
Pr-if^ramme  received  28th  March.    Stores  received,  2nd  April,  1861.    Minnte  No.  3625. 
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The  Gun  was  mounted  on  a  Travelling  Carriage,  «id  plioed  on  one  of  Lientenant-Coloiiel 
Clerk's  Platforms,  on  the  level. 

Wadti  choked  in  tlie  Oattridga,  were  need  thrcni^Mmt  Ihe  Fmotice. 

(Signed)        A.  J.  Tatum,  Ootaiel  S.  A., 

Tk€Sear«tttiriff  Commandant  «na  St^^ntendenL 

Ord>Mme  Sdeet  Commit, 
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Barometer,  29'7 
Windy  Soath->3. 


WHITWOETH  BKEKCTLLOADING  12  Pli. 

No.  1.    RBPORT   OF    EXPERIMENTAL  P£ACTIC£. 
li^HOEBu&YNE&b,  ^nd  Af  nl,  1861. 
HMght  of  aiii  tt  Gim  aliOTe  plane,  3^  feet. 

Nitim^  WBiTWOBEH'b  B.  L.  12  Pr.  Gun,  No.  1. 

cwt.    qn.  lbs. 

Weight  Q      3  0 

^MOffOt   •   .    «   •   •   8^  feet* 
Dianutor  of  Bore,  Major  axis  3  in..  Minor  2*75  ilk 
Spiral,  if  rifled,  1  turn  in  55  inches. 
Grooves,  Number    .    Width,      .  Depth, 
NatnnMid  object  of  tiio  BspMimeiit— To  Moertain  the  range,  &c.,  of  Whitworth's  Bfoedh-lowliiig 
12  Pr.  Iron  gun,  in  comparison  with  Armstrong's  Broech-loading  12  Pr, 
Frognunme  received  28th  March.    Stores  received  2nd  April.   Minute  No.  3625. 
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Wiiid  changed  and 
incroaacd.  S«{ually. 

Wind  increased  to  6.  ami 
continued  squally. 


Wewliou  throagliout  by  Quadnnt 

The  Gim  waa  mounted  on  »  Ttevelliiig  CaiTiage>  wd  placed  on  one  of  Ideiileiiaiit'Coloael 

Clerk's  Platforms,  on  thp  level. 

The  Powder  and  Wad  were  contained  iu  the  usual  i'in  Cases. 

The  rounds  nuHked  *  were  fired  with  Tin  Cases  that  hid  been  need  previoiisly,  th««e  being  no 

lin  store,  and  tliey  wore  simply  well  cleaned,  and  answ  ered  quite  as  well  as  when  now, 

thu  Waid  w^l^  about  2  oz.  4  drs. ,  and  the  empty  Tin  Case  at>out  8  oz.  8  dra. 

(Signed)         A.  J.  Tatloe,  Colonel  R.A., 

TKe  Secretary t  Oommmtdtovt  amd  JSktperiiUmitHt, 

Ordhiance  Sthcl  Cominittee. 

(MBcial  RaygrUt  m  extncted  irom  the  cxceipt  ijOnutes  of  froceedings  of  the  InstitttUon  of 

CStttP  "*     ~  " 
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LIF£BOAm 


In  a  country  booncled  on  all  sides  by  (be  M,  whose  earBesi  associations 

are  coniieefced  with  it^  tloevgh  the  mediuitt  oi  witfdb  k  has  dsiiTfld  its 
civilisatidtiy  its  wealth,  its  grand  political  status,  and  probably  to  a  gteat 
extent  the  energy,  enterprise,  and  indotaitabie  spirit  of  its  inhabitants;- — 

in  a  country  whose  almost  inmiroerable  slnps  ceaselessly  traverse  every 
sea,  and  are  harboured  in  well  nigh  every  port  on  the  sjlo^c  ^vo  inhabit; 
—and,  above  all,  in  a  country  wliose  shores  in  every  wiiiltr  s  storm  are 
strewn  with  the  wrecks  of  its  ships  and  the  corpses  of  its  sailors; — in  such 
a  country  it  may  well  be  presumed  that  an  instrument  deviled  tu  save  the 
helj^esa  oastaway  from  m  nntuaely  end  wfll  1»  am  objeet  of  general 
iiitex^nt* 

SmIi  ftfr  illstnim«nt  is  a  lifeboat  I  I  Aiel  therefore  £nder  no  other  em- 
bfttxassfitk^t  in  offering  some  explanations  on  its  character  and  specialides 
than  that  which  arises  from  the  fear  lest  I  i^ould  not  do  justice  to  so 

important  a  subject. 

As  it  is  a  subject  not  very  generally  tUKlerstood,  It  will  be  necessary  to 
go  into  some  details  that  ivill  be  familiar  to  man/  pxe&ent|  whose  indul- 
gence I  have  therelbre  to  ask. 

1  propose,  successivi'ly,  to  explain  the  general  pjinci})les  on  which  life- 
boats are  constructetl  aa  compared  t^ith  other  boats ;  the  peculiar  pro- 
perties of  ^h(S  |)iinOTpal  descflptionfl  of  lifeboats  now  in  use  on  the  coiists 
of  the  United  King^m  ^  the  character  of  their  ec^uipmcnt ;  and  the  sya- 
tem  under  whieb  thej  are  ptovided  and  managed  in  this  country,  espe- 
cially those  belonging  to  timt  noble  institution  to  which  I  have  the  privi- 
lege and  happiness  to  be  attached— the  National  Lifeboat  Instittitiob. 
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IT. — Distimiiaus  between  Oi-dijiary  JBofUs  and  lAfeboaia^-^Properiies  qj  Life- 
boats:  Extra  huoyancy,  self-dmhcarge  of  tvater,  stahiliti/,  eelf-r^hting, 
inUmul  capacity,  ^^eed,  weight,  strength  of  buUdf  materialf  ^c* 

Although  the  word  liieboat  lias  not  in  itself  any  dotiiute  md&rahgy  it  is 
pretty  generalljr  understood  as  signifying  ft  boat  especiallj  constructed  for 
ssriDg  Iiv0i  in  aUnnv  a&d  heaty  mmb^  when  ordifiarf  open  boMs  donhl 
noi  attiBipt  to  do  MOf  Wfffit  $k  lh«  iftanbieBt  petU  4tt  mskant  dMrudtMAi 
ofthoieri«!itliii»ttlMI* 

Wbal  tlien  Itre  tfaei  causes  irlM  make  at^kniy  opeiA  hoaUi  unsafe  in 
100^  Mfts  ?   And  in  what  maooflr  afe  those  causes  reinoTed  kt  lifeboats? 

The  principal  causes  of  a  commoTi  open  boat  being  unsafe  in  r\  henvy 
broken  sea  are  its  liability  to  iill  with  water  and  swamp  from  a  wave 
breakii^  int-o  it,  or  by  its  upsetting?,  and  loss  of  stability  from  all  water 
within  it  falling  to  one  side  with  every  motion  of  the  boat.  It  is  therefore 
obvioua  that  the  chief  requirement  of  a  lifeboat  ia  the  counfceracLion,  as 
&r  u  possible,  of  these  ddelfe. 

19  tenned  extra  buoyancy  |  wbieh  property  i»  m  sl  greater  or  htm  degree 
oomnoA  10  fifeiboaifl^ excepting  to  some  ^  the  so^aUed  fifebtilits^  which, 
to  Mtel  tbe^  m^ttement  of  a  loosely-worded  clatlse  in  «l  Aot  of  Par- 
liament, are  placed  on  the  decks  or  hoisted  up  to  the  sides  of  mtasy  of  atet 

Extra  buoyancy  may  intelligibly  bf»  dpfmprl  apflie  excess  of  floating  pro- 
perty in  any  ])ody  immersed  in  a  fluid,  the  expression  of  which  in  poiuida 
iofdicates  the  number  of  pounds  weigbt  of  any  other  body  thatitis  capable 
of  floating  in  addition  to  itseif*^    Thus  a  k)g  of  fir  timber,  the  speeilic 

€yf  trlikb  iroc^  k  abfl«^ 
its  body  iuaomedf  tite  reilns&itig  Kalf  3iiSft|re«enlij%  )to  elfea  b^ 
A  piece  of  dry  fir'l^ooii  ba9  tliercfeie  ttlctra  bilo^'aney  iibwt  squtfa^ettt  to 
its  own  weight. 

This  importaifit  pfcfetty  in  a  lifeboat  shoaM  be  strfScient  il*  ainouftt  to 
enable  it  to  be  loatled  witt  people,  and  nearly  filled  with  Watef^  without  Zls^ 
tlien  beiii^  so  rlroply  imtn^rsed  as  to  b©  immanngeal  le. 

Extni  buoyancy  in  all  our  coast  lifeboats  is  now  ohit;iIy  obtained  by 
occnpyincT  a  sirtRcient  portion  of  the  interior  with  enclosed  water-tight 
cuDiparLiiients  or  boxes.  These  compartments  by  being  placed  along  the 
«(4es  of  a  boat,  and  at  its  extreme  ends,  are  made  to  serve  the  further  pur- 
pose of  MsfOg  UftMSHty,  by  eaoBomi^  sH  wMer  tiMkt-  m»f  btf  shipped!  to 
tte  eentrad  part  of  fke  boat,  irkefe'  It  w  %  soKie'lDoaiB  made  to  perf<»rHi  the 
efice  of  baUaflt. 

The  mode  in  which  this  property  is  applied  to  the  differettl- desofiptioos' 
of  Itfeboaits  wili  be  best  expimned  by  diagraeaiB  and  models. 

In  P!ate  1.  representing  transverse  sections  of  the  five  principal  descrip- 
tions of  lifeboats  in  U  :*'  in  fhh  country,  thv  MT-tigliit  compartitteuts  which 
form  the  extra  buoyaine/  are  marked  A« 
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It  will  be  observed  that  in  iigures  1|  2»  and  3|  this  extra  buoyancy 
oocupies  a  large  portion  of  tli  interior  of  the  several  boats,  so  that  if  filled 
with  water  they  would  evidently  still  float  buoyantly;  whilst  fig.  4  repre- 
sents a  section  of  a  tubular  boat,  which,  liaving  no  interior  correspond iii^^ 
with  that  of  an  ordinary  shaped  boat,  can  contain  no  water.  Fig.  5 
is  a  section  of  one  of  Whyte's  s]iii)'s  lilebonts.  It  lias  not  so  much  extra 
buoyancy  as  figuic&  1,  2,  and  3,  but  has  suihcient  for  an  ordinary  ship's 
lifeboat. 

By  the  proper  appHcatioii  of  this  principle,  we  have  then  not  only  an 
insubmergible  boat,  but  the  poasession  of  other  valnable  properties,  which 
are  so  mingled  with  it  as  to  make  it.difficult  to  separate  the  one  from  the 
other.  Thus,  as  in  figures  1,  2,  3,  and  5,  by  occupying  the  interior  space 
along  the  sides  of  a  boat  with  air-tight  compartments,  the  water  within 
her  is,  in  vaiying  degrees,  prevented  from  falling  over  to  the  lower  side; 
and  lateral  stability  in  a  rough  sea  is  thereby  much  increased.  Again,  as 
shown  in  figures  !  and  3,  by  placing  the  greater  part  of  the  extra  buoyancy 
beneath  a  water-tight  deck,  means  are  provided  for  self-discharge  of  all 
water  falling  into  the  boat  above  the  deck,  through  the  instrumentality  of 
connecting  tubes  between  that  part  and  the  open  sea  below* 

And  again,  as  in  fig.  2,  by  attaching  large  buoyant  wales,  or  fenders,  or 
pads,  as  they  are  variously  termed,  round  the  exterior  sides  of  a  boat, 
both  lateral  buoyancy  and  resistance  to  sudden  heeling  orer,  and  thereby 
lateral  stability,  are  increased. 

Lastly,  by  occupying  the  extremities  at  bow  and  stern  with  enclosed 
air-compartments,  the  properties  of  self-hghting  and  longitudinal  stability 
are  provided. 

Self-disclmrge  of  Water, — Since  however,  notwithstanding  great  extra 
buoyancy,  it  would  be  inconvenient  and  unsafe  for  so  large  a  quantity  of 
water  to  remain  in  a  boat  as  often  falls  into  one  from  a  single  broken  sea 
or  surf,  another  requisite  property  is  at  once  apparent>  viz.  that  of  self- 
discharge  or  self-relief  of  water.  Indeed,  without  this  property,  the  full 
advantage  of  that  of  extra  buoyancy  is  not  realised,  as  without  it  all 
water  breaking  into  a  boat  must  remain  in  her,  and  become  a  shifting 
caxgo^  settling  more  or  less  on  one  side  or  at  one  end  with  her  every, 
motion. 

Having  then  already  the  property  of  extra  buoyancy,  nothing  more  is 
needed,  in  order  to  eliect  the  self-dischai'ge  of  all  water  above  the  level  of 
the  outside  bea,  than  to  have  a  sufilcjent  number  of  open  holes  in  the  bottom 
of  the  boat.  Through  such  openings  all  watei'  shipped  firom  above 
must  then  pass  out  by  its  own  gravitation,  until  lowered  to  the  outside 
level. 

In  some  descriptions  of  lifeboats,  as  in  figs.  1  and  S,  self-relief  of 
water  is  total,  unless  they  are  very  heavily  laden  with  passengers  or  other 

weights;  in  others,  as  in  fig.  2,  it  is  only  partial,  a  large  quantity  of  water 
below  the  outside  level  remaining  in  the  central  part  of  the  boat,  where 

it  serves  ns  ballast. 

In  ligmcs  1  and  3,  the  watertight  deck  before  alluded  to,  which  is  r]i( k; 
sliown  by  the  line  B,  forms  the  inside  iioor  of  the  l)oat;  it  is  laid  with  con- 
siderable sheer,  i.e.  curved  upwards  at  bow  and  stern,  so  that  all  water 
OYci  iL  should  settle  to  its  central  pait.    Between  this  central  part  of  the 
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deck  and  the  Hoor  of  the  boat  beloW|  fassing  through  the  interaiediate 

s{)acc,  tubes  of  metal  are  fixed,  varying  in  size  and  number  in  different 
boats,  and  o^Km  at  both  ends;  thus  opening  passa^'c^  botweeu  the  space 
above  the  dc-ck  and  the  sea  below  the  boat,  but  excluding  all  comnui- 
nicatiuu  witli  the  space  between  the  deck  and  the  iloor — just  as  a 
chimney  o])eu  at  both  ends  passes  from  a  groundfloor  to  the  exterior  of 
a  building  above  the  roof  through  intermediate  apartments,  whilst  exclud- 
ing communieatum  with  them. 

These  tubes  vaiy  in  size,  from  3  to  6  inches  in  diameter.  The  smaller 
they  are,  the  more  are  required.  As  a  single  wave  breaking  into  a  boat 
will  often  fill  her  to  the  thwarts,  there  should  be  a  sufficient  number  of 
relieTing  tabes  to  clear  her  of  that  quantity  in  twen^  or  thirty  seconds. 
These  relieving  tubes  in  all  the  old  classes  of  boats,  as  above  stated,  are 
op«  ii  at  both  ends,  and  therefore  freely  admit  the  ingress  of  water  from 
below,  as  of  its  egress  through  them  from  above.  To  remedy  this  defect, 
which  is  not  an  unimportant  one  in  «ome  boats,  an  ingenious  self-acting 
valve  has  been  invented,  which  valves  aie  fitted  in  all  the  lifeboats  on  the 
plan  of  the  National  Lifeboat  Institution.  It  is  a  simple  plate,  fitting  the 
tube  at  its  upper  end,  and  made  Co  turn  on  an  axu  on  one  side  of  its  centre, 
as  does  an  eccentric  wheel.  It  is  so  balanced  as  of  itself  to  remain  shut,  and 
on  the  slightest  pressure  of  water  from  below,  to  shut  still  closer,  whilst,  on 
water  falling  on  it  from  above,  the  pressure  on  the  larger  division  of  the 
plate,  being  necessarily  greater  than  on  the  smaller,  opens  it  downwards. 
Vrflvcs,  unless  self-acting,  and  of  very  simple  construction,  are  objec- 
tionable; but  these  arc  found  to  answer  admirably,  and  some  which  have 
been  ten  years  in  use  are  still  elKcient,  and  have  never  got  outoi  order. 

In  the  Norfolk  and  Suflblk  water-ballasted  lifeboats,  fig.  2,  Plates  Land 
II.  which  have  no  decks,  there  are  merely  holes  in  the  iloor,  with  large 
plugs  to  them.  There  are  two  of  these  holes,  with  corresponding  plug^,  ^ 
erery  thwart.  The  plugs  have  long  handles,  similar  to  those  ci  commor^ 
spades,  80  that  the  men  sitting  on  the  thwarts  can  insert  or  withdraw  thf^iu, 
at  pleairaxe.  Being  large  powetM  sailing  boats,  and  very  heavy,  it  i^  a 
great  convenience  to  be  able  to  handle  them  on  the  shore  without  the 
weight  of  the  larger  portion  of  their  ballast.  They  arc  therefore  launcV4 
i  nipty;  but  as  soon  as  they  are  clear  of  the  beech,  and  before  entering 
the  heavier  part  of  the  surf,  the  plugs  are  withdrawn,  and  the  water  ad- 
mitted until  it  rises  to  the  outside  level.  The  water  thus  let  in  varies 
in  amount  lioni  four  to  seven  tons  in  difl'ercnt  boats.  Throup-h  the  open 
holes  the  water  within,  atler  a  sea  being  shipped,  will  always  subside  to 
the  level  of  the  outside  water,  all  below  that  level  remaining  as  a  constant 
quantity.  In  some  lifeboats,  as  in  fig.  5,  and  in  all  other  ships*  lifeboats 
now  in  use,  no  provision  is  made  for  the  relief  of  water  except  by  baling. 
It  must  be  acknowledged  that  all  such  boats  are  without  one  of  the  most 
requisite  qualities  of  a  good  lifeboat. 

In  the  tubular  lifeboat  (fhj.  4)  It  will  bo  seen  that  this  property  is  at- 
tained  in  the  greatest  perfection,  as,  having  no  open  interior,  no  water  can 
lodtro  witliin  her, 

uSlul>ilit</. — The  next  (quality  of  essential  impurtanee  is  lateral  stability, 
or  resistance  to  upsetting  sideways.  Stability  may  be  obtained  by  three 
modes:  let.  By  great  breadth  of  beam;  2nd.  By  occupying  the  interior 
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with  air  eases,  as  described  already,  in  such  a  manner  as  to  leave  no 
space  for  water  to  remain  tn  the  interior,  into  wluitevcr  position  tlie  boat 
may  be  thrown,  or  to  so  confine  it  to  her  central  part  that  it  canuut  fall 
much  to  one  side  above  the  centre  of  buoyancy;  3r(l.  By  ballast.  'I 'hire 
is  a  limit  to  the  application  of  each  of  these  modes,  wliich  ie<piires  carelni 
consideration.  1st.  Great  breadth  of  beam,  in  proportion  to  length,  is  a 
certain  mode  of  securing  great  stability,  but  it  adds  to  weight,  abore  the 
centre  of  buoyancy,  and  by  increasing  the  am  of  the  *<  midship  section  " 
entails  loss  of  speed,  requiring  proportionally  greater  propelling  ^jower. 
It  also  prevents  the  application  of  another  important  properly<^that  of 
self-righting,  in  the  event  of  being  upset. 

Tlie  Avidest  rowing  lifeboats  are  those  of  the  North  Country,  or  Great- 
head  plan  (fig.  1,  Plate  I.),  some  of  whir}i  Irive  10^  and  11  feet  beam 
to  30  feet  length.  The  Norfolk  and  Suilbll-:  1  oafs  (fig.  2)  liavc  also  gre^t 
beam,  the  largest  having  12  feet  to  46  feet  length  ;  they  are,  however, 
exclusively  sailing  boats. 

In  sailing  boats,  increase  of  beam  can  be  very  well  given,  as  greater 
power  of  propulsion  can  be  obtained  by  enlarged  sails;  but  in  rowing- 
boats  this  power  can  onfy  be  had  br  using  longer  oars,  with  two  men  to 
each,  which  thereby  incurs  the  risk  of  an  unnecessary  number  of  fires. 
In  one  of  such  boats  twenty-two  men  out  of  a  crew  of  twenty-four  perished 
at  Shields  by  her  being  upset  in  the  year  1850. 

2nd.  A  most  valuable  means  of  adding  to  the  stability  of  a  lifeboat,  as 
intimated  under  the  last  heading,  is  by  occupjring  its  sides  with  buoyant 
cases.  Ry  an  examination  of  Plate  IT.  the  relative  properties  of  different 
lileboats  in  this  respect  will  be  readily  perceived.  It  will  be  notieed  that 
Ihd' North  Country  lifeboat  (fig.  1)  is  possessed  of  this  property  to  the 
ftkl'test  extent;  as,  if  thrown  over  -with  one  gimwale  to  the  water's  edge, 
^ei^  will  only  be  space  for  a  very  small  quantity  of  water  to  lie  in  her  at 
ffi^level  of  the  outside  sea,  and  lhat  Httle  but  shghtly  on  one  side  of  the 
^yiitre  of  gravity. 

The  continuation  of  the  aide  air-cases  to  the  gunwales,  as  in  those 
1;)^ts,  is,  however,  in  another  respect  detrimental,  by  occupying  space 
#mch  is  valuable  for  the  stowage  of  wrecked  persons. 

Tn  fig.  2  a  greater  quantity  of  water  is  retained,  but  the  larger  portion 

of  it  is  on  the  windward  or  higher  «ide  c^f  the  centre  of  bnoyancy,  where 
it  serves  the  purpose  of  ballast,  and  thereby  adds  to  the  stability  of  the 
boat. 

la  fig.  3  there  is  space  for  a  larger  quantity  of  water,  some  sacrifice  of 
this  important  quality  being  made,  to  enable  the  scaiccly  less  valuable 
lu-operty  of  self-righting  to  be  brought  into  play,  wmch  great  side 
buoyancy,  placed  high,  would  prevent. 

In  fig.  4  it  is  eyid^t  that  no  water  can  remain  in  any  position. 

In  fig.  5  a  laige  quantity  of  water  might  lie  on  one  side  of  the  centre  of 
buoyancy,  but  we  loss  of  stability  arising  there&om  is  counteracted  by 
large  side  buoyancy,  placed  high. 

Ballast. — There  remains  the  third  principle  of  stability,  baUast.  Ballast 
may  be  either  solid  or  liquid.  Solid  ballast  is  most  frequently  applied,  iu 
tlie  shape  of  an  iron  keel,  in  which  position,  at  the  lowest  part  of  a  boat,  it 
acts  with  the  most  powerful  leverage.    Iron  keels  in  lifeboats  vary  from 
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3  to  17  cwt.  BHllaet  tonued  of  wqckI,  and  nfcnrk  enclnsorl  in  ■wntcr-f  icrbt 
cases,  is  also  used  in  the  self-rigliting  liibbualb  ot  the.  National  I  ilrlMjat 
Institution,  of  nearly  equal  weight  to  the  iron  keel.  Thna  a  lO-i>;ired 
boat  '62  feet  long  has  an  iron  kcci  ot  U  cwL  and  nearly  the  eame  weight 
of  wood,  or  of  cases  of  cork  ftowod  boneaih  the  deck. 

It  Is  dijflkiilt  to  flome  penmu  to  imagiiie  that  wood  or  oork  ou  mitake 
of  the  Datore  of  ballast  In  ftct»  however,  any  sabstaace  hea!?ier  Uun  air 
may  be  used  as  ballast,  a  pound  of  oork  being  as  much  ballast  as  a  poand 
of  iron  or  lead.  The  adrantage  of  employing  a  ballast  of  less  specific 
gravity  than  water  is  that,  in  the  event  of  a  boat  being  stove  in  and  the 
spaces  bt^low  the  decT<:  filling  with  water,  the  extra-buoyancy  of  the 
matti'ial  then  comes  into  play,  and  prevents  the  boat  ixosfli  beooming  so 
deeply  imnifTSf  d  as  to  become  unmanjigeable. 

In  Febni.uy,  1858,  the  National  Lifeboat  Institution's  lifeboat  at 
Youghal>  in  Go.  Cork,  in  launching  got  store  on  a  rock  and  a  hole  was 
made  in  her  ikior  as  lam  as  a  man's  head;  she  beoame  al  onoeiniidh  more 
deeply  immersed,  and  3ie  water  rose  to  5  or  6  inches'  abore  her  deek, 
the  sftaoss  beneatii  it  having  filled  with  water.  Nevertheleas  die  proceeded 
oo  her  mission  of  mexoy,  her  gallant  crew  foired  her  two  miles  to  m 
wrecked  Austrian  ship,  and  in  the  midst  of  a  very  high  surf,  which  fre- 
quently broke  over  and  filled  her,  she  took  fourteen  men  from  oflf  the 
vessel's  bowsprit  and  conveyed  them  safely  to  tlie  land.  Had  all  her  ballast 
been  of  metal  she  would,  undoubtedly,  have  become  so  deeply  immersed 
after  I  ting  stove  that  she  could  not  have  proceeded  to  the  wreck,  and  all 
those  poor  men  would  havti  ].Kirished. 

As,  however,  a  large  quantity  of  fixed  balUttt  cnoses  gfsal  esOOL  labonr 
and  diffioiiity  in  laikl  transport  and  lannohiiig,  water  ballast  is  ooea^ 
domdijr  employed.  It  is  sometimes  enclosed  in  water-tight  tanks,  bnt 
mote  mpiently,  as  in  the  Norfblk  and  Buffolk  boats,  is  unconfined. 

In  coneequence  of  the  liability  of  enclosed  tanks  to  leak  fh>m  decay  or 
injury,  and  of  the  water  thereby  sprendini^  over  the  whole  floor  of  the 
*    boat,  water  ballast  has  been  discontinued  in  most  romng  lifebonts.    T  am 
lio'wcver  of  opinion  that,  if  properly  applied  and  secured,  it  would  be  free 
from  any  risk,  and  might  often  be  empioyed  with  niuch  advantage. 

With  the  exception  of  three  or  four  of  tlie  old  boats  on  the  North 
Country  plan,  which  still  retain  water  tanks,  the  onhr  boats  in  the  United 
Kingdom  now  ballasted  wilih  water  are  the  NotftUc  and  Suffolk  boats, 
fig.  2,  ahE>eady  alhided  to. 

These  latter  boots  deserve  especial  notice.  They  are  only  eleven  in 
number,  nine  of  them  being  exclusively  sailing  boats  wying  from  ^9  to 
46  feet  in  kngth,  and  from  10  J  to  12  feet  in  breadth. 

As  they  arc  nnmRnagcable  in  a  heavy  sen  under  oars,  and  as  they  have 
often  to  work  to  ^vindward  against  the  heavirst  gales  to  llie  rcscin  of  the 
crews  of  vessels  wrecked  on  the  numerous  outlying  baiiks  vyliich  exist  off 
that  p«art  of  the  coast,  it  is  indispensable  that  they  .slioiild  be  heavdy 
ballasted,  and  have  considerable  draught  of  water,  to  give  them  good 
weatherly  qualities.  In  order,  then,  to  make  this  requisite  provision, 
widMMit  involving  too  much  weight  fixr  oonvenieiit  lannefaiag,  they  are 
piovided  with  water  ballast,  in  addition  to  having  iron  keels.  This  water 
is  let  in  by  the  same  ipwtiiwa  that  serf*  fiir  aiif^elkf  of  water,  the  pings 
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which  clobu  them  not  being  withdrawii  until  the  boat  h;is  i;ot  oli  the 
beach.  The  water  thus  let  in  is  of  vury  large  amount,  being  in  the  hugeiit 
boat  of  this  class  nub  less  than  seven  tons— which  water  is  nut  retained  iu 
an  enclosed  tank,  but  left  to  fill  up  every  imoocnpied  spaoe  up  to  the  level 
of  the  plane  of  flotation.  By  the  representation  of  a  croes-section  of  one 
of  these  boats  in  fig.  81  Plate  L,  it  tml  be  seen  that  this  unooocupled  space 
is  chiefly  confined  to  a  narrow  channel  of  about  one* third  of  the  boats 
width.  Ci*oss  air-cases  at  bow  and  etem,  to  the  level  of  the  thwarts,  ulsu 
confine  it  lengthwise.  Tlic  average  area  of  these  channels  is  about  20 
feet  long  by  4  feet  Avide,  iu  whicli  the  water  lies  to  an  average  depth  of 
2  A  leet,  in  amount  equal  to  about  200  cubic  feet,  or  5|-  tons. 

A  large  quantity  of  water  also  settles  between  the  large  timbers  of  these 
boats,  beneath  the  side  and  end  air-cases,  which  cases  are  moveable 
separate  boxes,  and  cannot  be  made  to  fit  so  closely  as  to  fill  up  these 
spaces.   These  boats  have  also  iron  keels  varjring  from  12  to  17  cwt. 

At  first  thought  it  wonld  appear  highly  dangerous  to  have  so  laige  a 
quantity  of  water  loose  within  a  boat ;  the  truth  is,  howerer,  that  the 
safety  of  the  principle  consists  in  the  largeness  of  the  quantity,  taken 
together  with  the  circumstance  of  its  being  cut  off  from  access  to  the  ends 
and  sides  of  the  boat.  If  these  boats  were  less  heavily  ballasted,  they  would 
be  more  lively,  rising  and  fnlling  with  every  motion  of  the  sea,  and  tlie 
water  within  them  would,  be  constantly  in  motion  towaiHis  the  lowest  level; 
but  thus  lieavily  weighted,  and  propelled  by  powerful  sails,  they  cut 
deeply  through  every  sea  instead  of  rising  to  it— they,  in  nautical  phrase- 
ology, make  much  worse  weather  of  it  than  a  lighter  and  more  lively  boat 
would  do  ;  heavy  bodies  of  **  green  sea  bresk  over  them  so  as  some- 
times to  altogether  submerge  tlielr  crews,  and  to  hurl  them  from  one  end 
of  the  boat  to  the  other  ;  but  their  stability  is  so  great  that  their  crews 
have  unbounded  confidence  in  them,  and  they  are  protected  against  being 
washed  overboai'd  by  "  ridge  ropes  "  rove  through  iron  staundhions  round 
the  boat,  fixed  in  the  gunwales. 

The  only  boat  of  this  class  which  has  ever  upset  was  tlie  Southwold 
lifeboat  in  February,  1858,  the  then  most  recently  constructed  boat  of  the 
class.  She  was  taken  out,  through  a  rather  high  surf,  for  the  quarterly 
exercise  of  h&c  crew.  On  returning  to  shore,  before  entering  the  surf,  the 
crew  injudiciously  inserted  ihe  plugs  and  pumped  out  about  two-thirds  of 
the  water  ballast.  They  then  ran  her  under  sail,  with  too  much  way, 
into  the  surf,  when,  a  sea  overtaking  her,  threw  her  stern  up  ;  the  ton- 
and-a-half  of  water  still  in  her  then  rushed  to  the  bow,  which  became 
completely  submerged,  and,  broaching  to  across  the  stuf,  she  immediately 
upset;  her  masts  broke  off  on  coming  in  contact  with  the  ground,  and  not 
T)cing  a  self-righting  boat  she  remained  keel  up.  Her  crew  of  15  men  all 
liaving  on  their  life-belts,  in  accordance  with  the  rules  of  the  National 
Liteboat  Institution,  were  saved ;  but  three  gentlemen  who  had  gone  oflT 
as  amateurs,  and  had  refused  to  put  on  life-belts  which  had  been  offered 
to  them,  were  drowned,  although  one  at  least  of  them  was  known  to  be  a 
good  swimmer.  Had  this  boat  been  full  ballasted,  the  sea  would  probably 
have  broken  over  the  stern  instead  of  lifting  it,  and  the  accident  would 
not  then  have  occurred. 

In  this  lifeboat,  in  conseqaence  of  the  crew  having  withdrawn  their 
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coiifideact  from  her  after  the  acoident,  and  as  they  also  thought  she 
lioated  too  deeply  in  the  water,  the  water-ballast  channel  was  at  my 
suggestion  filled  in  with  portable  solid  blocks  of  fir  timber  up  to  the  levtl 
of  ti&e  former  water-balkut,  she  being  thus  provided  widi  fixed  ballast  of 
half  Uie  weight  of  the  former  water.  Since  that  alteration  she  has  given 
every  satisfaction  to  her  ereiw.  I  have  thought  this  oircumstanoe  desenring 
of  mention,  since  the  question  as  to  the  relative  merits  of  water  and  solid 
ballast  will,  I  have  no  doubt,  continue  to  be  a  disputed  one. 

Although,  however,  this  principle  of  ballasting  with  a  large  quantity  of 
unconiined  water  has  on  the  w  hole  answered  well  in  the  large  sailing  boats 
above  referred  to,  I  consider  it  to  be  inapplicable  to  rowing  boats, 
which,  being  of  smaller  size,  and  only  slowly  prupi'lled  aqraiiist  higli  surfs, 
would  be  liable  to  be  thrown  so  much  out  of  a  horizonui  position  as  to 
cause  the  water  to  settle  at  one  end,  as  in  the  Southwold  boat^  and  thereby 
endanger  upsetting.  I  feel  sure  that  I  have  many  times  been  through 
heavy  surfs  in  the  self-righting  rowing  lifeboats  of  uie  National  lifeboat 
Institution,  which  would  have  proved  fatal  to  any  rowing  boat  so  ballasted* 
It  is  also  a  serious  drawback  to  such  boats  that  their  crews,  whilst  rowing, 
must  sit  with  their  feet  in  the  wntor,  which,  in  a  protracted  service  in 
cokl  weather,  cannot  bnt  bo  very  trying  to  tiiem. 

Self-fighting. — I  come  now  to  the  explanation  of  a  jm  ^jierty  which,  by 
comparison,  is  a  novel  one,  although  more  than  two-thirds  of  the  lifeboats 
in  the  United  Kingdom  are  now  provided  with  it, — a  propeity  the  value 
of  which  has  been  disputed  by  many,  and  for  the  adoptbn  of  which  hi 
its  lifeboats  the  National  Lifeboat  Institntion  has  been  accused  by  some 
of  pursuing  a  phantom*  I  allude  to  the  property  of  self-righting,  by  which 
the  self-return  of  a  boat  to  its  normal  position,  after  being  upset,  is  effected* 

Previous  to  the  year  1852  no  self-righting  lifeboat  existed,  although  the 
power  to  make  a  boat  self-right  was  ascertninod  by  experiment,  and 
recommended  for  use  by  the  Rev.  James  Bremner,  in  the  ye^r  1792. 

That  which  led  to  its  first  practical  application  was  the  offer,  by  his 
Grace  the  Duke  of  Northumberland,  of  a  prize  of  lOU/.  fur  the  best  model 
of  a  lifeboat,  in  the  year  iboO,  consequent  on  the  upsetting  of  one  of  the 
Shields  lifeboats,  and  the  drowning  of  twenty-two  out  of  twenty-four  men, 
who  formed  her  crew,  to  which  I  have  already  alluded. 

In  a  statement  addressed  on  that  occasion  to  the  boiitbuilders  of  the 
Unitdl  Kingdom,  by  a  committee  nominated  by  his  Grace,  the  difierent 
qualities  to  which  a  certain  value  would  be  attached  were  named,  and 
amongst  them  was  included  that  of  self-righting,  which  property  was 
possessed  by  the  boat  to  which  the  prize  was  snbscqncntly  awarded. 

I  shall,  under  another  heading,  have  more  particularly  to  refer  to  the 
circumstances  attending,  and  the  results  following,  the  Duke  of  North- 
umberland's philanthropic  offer,  so  will  not  now  break  the  tli read  of  a 
progressive  definition  of  the  properties  of  existing  lifeboats.  A  most  mis- 
taken notion  has  not  uncommonly  prevailed  amongst  those  who  have  not 
studied  the  subject,  thai  the  property  of  self-righting  was  merely  a  strong 
tendency  to  revolve  in  the  water,  just  as  a  floating  cask  if  set  in  motion 
on  its  axis  will  complete  several  entire  revolutions  round  the  same  before 
it  will  stop,  and  that  therefore  in  the  same  ratio  that  a  boat  is  made  to 
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poesesa  the  property  oi  self-righting  must  she  ako  have  a  teodeacy  to 
Upset  TboB  bypotheat  u  no  ^*  Eiankenslain"  of  my  own^  but  one  wmdi 
I  have  had  cereial  times  to  disprove  with  a  serious  ooimteiianoe. 

I  think  I  shall  be  able  to  make  it  elear  that  ih»  leal  difference  between 
an  ordinaiy  and  a  self^ighting  boat  is,  that  whilst  the  ibmer^  on  bang 
thrown  by  a  sea  or  other  fiiroe  on  one  side  beyond  a  certain  angley  offers 
no  further  resistance,  and  cannot  return  ;  the  latter,  on  the  contrary,  con- 
tinues to  oppose  such  a  force  in  every  position  in  which  it  can  be  placed, 
unless  nicely  balanced  with  its  keel  exactly  above  the  centres  of  srravity 
and  itu.tion,  or,  in  nautical  parlancey  keel  up,"  a  p<^itiou  in  which  it 
could  not  even  momentarily  remain  iu  a  rough  sea. 

The  only  familiar  object  that  occurs  to  me  which  will  ^erve  as  an 
iUosferatiiQii  of  the  pcinciple,  is  one  of  those  ehildi«i*s  toys  called  timi- 
Uers^**  whibhy  into  whafterer  position  you  may  force  or  ihrow  it»  will  most 
obstiiiately  adforight,  and  certainly  diow  no  dispositbn  to  rerolTe  on  its ' 
centre^  or  even  to  make  a  second  **  somersault "  without  a  second  appHca* 
tion  of  physical  force.  This  quality  of  the  child's  toy  is  precisely  the 
same  as  that  in  operation  in  the  ^elf-rip-hting  lifeboat. 

To  obtain  this  peculiar  property  in  a  boat,  all  that  is  required  is  to 
attach  to  her  a  heavy  iron  keel,  or  otherwise  ballast  her  heavily;  to  give 
her  a  iair  sheer  of  gunwale;  and  to  enclose  a  portion  of  her  bow  and  Rtern 
as  watertight  air-clmmbers,  as  shown  in  the  models  on  the  table.  The 
amount  of  ballaat  and  the  siae  of  the  air-ohambers  are  of  course  matters 
for  oareftJ  cal<ni1ation# 

The  mamwr  In  which  the  desired  effect  is  prodnoed  will  be  at  onoe  per- 
cdved  on  esKaminalaon  of  the  drawing  or  model  of  one  of  these  boats.  The 
bow  and  stem  air-chambers  having  sufficient  buoyancy  to  support  the 
whole  weight  of  the  boat  when  keel  up,  she  is  then  floating  unsteadily  on 
two  point??,  with  the  hefivy  iron  keel  or  other  ballast  carried  in  an  elevated 
position  above  the  centre  of  buoyaar  y,  thus  forming,  in  mechanical  language, 
an  unstable  equilibrium,  in  which  dilemma  the  boat  cannot  remain— the 
raised  weight  falls  to  the  one  side  or  the  other  of  the  centre  of  gravity  and 
drags  the  boat  round  to  her  ordinary  position,  wlien  the  water  shipped 
during  the  evdution  ouiokly  escapes  through  the  relieving  tubes,  and, 
those  of  her  crew  who  have  been  thrown  out  of  her  regaining  her»  she  is 
again  ready  for  an^  service  that  may  be  required  of  her. 

The  National  Lifeboat  Institution  was,  at  an  early  period^  warned  by 
opponents  to  the  system,  that  the  self-righting  of  a  boat  would  prove 
useless,  inasmuch  as  that  it  would  rarely  happen  that  those  Upset  from 
her  could  retrain  lier  or  again  get  into  her.  Facts  have  since  proved  the 
invalidity  of  these  prognostications,  as  these  boats  liave  upset  and  their 
crews  have  regained  them  and  again  got  into  them,  whilst  the  crews  of 
other  lifeboat!*  w]iic]i  have  upset  have  perished. 

Notwithstanding  this  manifest  advantage,  it  might  still  be  questionable 
if  any  other  impcitant  principle  should  1^  sacrificed  to  effect  it.  But,  if 
it  can  be  shown  that  it  can  be  introduced  without  any  such  sacrifice,  it 
would  surely  be  reprehensible  in  those  who  employ  others  on  so  dangerous 
a  service  as  the  lescue  of  shipwrecked  persons,  not  to  proyide  them  with 
this  additional  means  of  safety. 
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Without  blinkiiig  the  qneetkm  I  will  al  onee  pdnt  out  bow  far  any 
saorifioe  hat  boon  mado  to  leeure  the  lelf-iigbtiiig  property. 
Its  roquiremeDtfl  are 

1.  Ballast. 

2.  Enclose  1  nir-chambers  at  bow  and  stem  placed  snffioiently  above 

thi'  centre  of  gravity. 

3.  Liiiiikid  brendth  of  beam. 

4.  Limited  side  buoyancy. 

1.  Ballast. — Now  the  first  of  these  requirements,  ballast,  is  a  posftive 
sourco  of  safety.  It  necessarily  increases  lateral  stability,  and  by  adding 
to  tbe  wdgbt  of  a  boat  gives  a  greater  zi|omentiim  when  rowing  against  a 
high  broken  aea;  whi(£  ia  often  a  aonroe  of  safety,  as  she  may  thereby 
pass  safely  throngh  or  over  a  sea,  instead  of  being  driven  astern  by  it. 
From  tlie  same  cause  also,  she  can  be  more  readily  held  back,  and  be  pre- 
vented from  running**  on  a  sea  when  retoinii^  to  the  shore,  which  ia  one 
of  the  greatest  danj^ers  that  a  boat  can  encounter. 

2.  liaised  Air-Chambers. — The  second  requirement,  raised  air  buoyancy 
at  bow  and  stern,  is  a  great  source  of  safety,  l^y  preventing  all  water  or 
other  weights  from  settling  at  either  extreme  end  of  a  boat,  and  also  by 
preventing  much  watei*  from  breaking  over  the  bow  or  stern. 

It  will  be  readily  conceived  how  advantageous  it  must  be,  on  a  heavy 
sea  breaking  orer  ^e  bow  of  a  boat»  to  have  a  buoyant  power  equivalent 
to  more  thui  a  ton  weight  instantly  resisting  submersion.  I  have  myself 
been  too  many  times  in  the  bows  <^  the  boats  of  the  National  Lifeboat 
Institution,  in  heavy  surfk,  not  to  have  learned  to  appreciate  the  advan* 
tagt;.  I  believe  also,  from  my  personal  observation  of  them,  that,  placed 
under  the  same  circumstances,  one  of  the  North  Countiy  lifeboats  Avould 
take  half-a-ton  of  water  into  the  bow  from  a  single  surf,  where  a  good 
self-righting  boat  would  scarcely  ship  a  bucket-full. 

3.  IJmited  Beam. — I  admit  that  great  breadth  of  beam  is  a  source  of 
safety,  aa  giving  increased  stability,  and  that  some  Hucrifice  of  beam  is 
required  for  self-righting.  But  great  breadth  of  beam  involves  loss  of 
propulsion  against  a  heavy  sea,  which  is  often  loss  of  safety,  and  requires 
the  use  of  longer  oars  with  more  men  to  work  than,  all  which  are  disad- 
vantages. A  self-righting  boat  with  limited  beam  (say  one-fourth  of 
length)  has,  therefore,  the  advantage  over  tlie  wider  boat  in  these  respects, 
whilst  the  loss  of  stability  from  diminished  beam  is  made  up  for  by  an 
eq'tivalent  stability  derived  from  ballast. 

4.  lAmiteil  Side-huoyancy. — I  grant  that  some  sacrifice  of  stability  is 
made  by  n  reduction  of  side-buoyancy,  but  it  is  the  only  real  sacrifice,  and 
is,  I  think,  more  than  uiade  up  for  by  the  gain  of  the  self-righting  power. 

A  fiutlier  compaiison  of  the  relative  advuntuges  of  righting  and  non- 
rigliting  boats  will  come  more  regularly  under  a  special  heading  devoted 
to  a  review  of  the  existing  lifeboats  in  the  United  Kingdom. 

hut&mal  Capacitjf^Aiuriheit  quality  in  a  lifeboat  on  whioh  some  stress 
has  been  laid  is,  what  is  termed  internal  capacity,"  i.e.  the  amount  of 
unoccupied  space  within  a  boat  whioh  might  be  filled  with  water  on  the 
breaking  into  her  of  a  sea.  The  amount  of  "  internal  capacity  "  is  dcfer- 
mined  by  that  of  another  property  already  considered.  Given  a  certain 
amount  of   extra  buoyancy,"  and  the  remaining  space  still  imenclosed 
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constitutes  wliat  is  usually  implied  hy  internal  eapaoil^.  Ffaetically, 
however,  internal  capacity  is  only  that  amount  of  space  in  which  water 
will  remain  in  a  boat  when  lying  on  one  side^with  one  gunwale  only  awash; 
foij  if  a  boat  should  ]>e  absolutely  filled  to  the  level  of  the  gimwalcs  by  a 
surf  (a  thing  which  I  have  never  seen  myself,  and  which  I  suspect  is  of 
very  rare  occurrence,  unless  in  one  of  the  deep,  water-laden  Norfolk 
lifeboats),  the  first  motion  of  the  sea  would  throw  the  greatest  portion  of 
it  over  one  eitle;  the  small  quantity  that  would  then  remain  in  her,  and 
of  Avhich  her  discharging  tubes  would  not  relieve  her,  as  shown  in  figures 
1,  2,  and  3  (Plate  II.),  is  tlien  in  reality  an  index  of  her  internal 
capacity. 

Speed  and  TTt^At*— After  the  properties  already  explained,  and  which 
may  be  more  especially  termed  the  safety  propmies  of  a  lifeboat,  the 
next  in  importance  is  speed;  for  there  would  manifestly  be  no  utility  in 
providing  the  saf*  st  contrivance  for  taking  off  the  crew  of  a  wrecked 
vessel  if  it  could  not  be  propelled  to  her  in  time  to  be  of  service.  Fre- 
quently indeed,  as  stated  in  a  former  paragraph,  speed  constitutes  safety, 
as  the  slow  l)oat  may  be  carried  l)ack  hy  a  heavy  sea,  and  up-ended,  or 
turned  atliwart,  when  the  faster  boat  would  have  quickly  passed  through 
and  over  the  djinger.  To  obtain  speed,  or  frc<iuently  any  progressive 
motion,  iigainst  a  heavy  sea — I  speak  of  rowing-boats — fine  lines  and 
especially  sharpness  of  bow  are  necessary,  as  in  an  ordinary  boat,  and 
that  not  at  the  waterline  only,  but  earned  up  q;nite  to  the  stem-head, 
which  is  immersed  by  every  heavy  surf  which  it  meets*  So  also  light- 
ness, wliich  is  an  advantage  in  smooth  water,  is  an  obstacle  against  a  head- 
surf,  when  the  momentum  of  greater  weight  without  increased  bulk  is 
required  to  carry  the  boat  through  the  moments  of  sudden  resistance  from 
the  successive  blows  of  heavy  seas ;  just  as  the  momentum  of  the  familiar 
"  flywlit  c'l "  is  required  in  many  common  machines  to  continue  and 
equalise  motion,  as  in  turning  a  wheel  by  a  crank.  The  greater  the 
length  of  a  lioat  in  proportion  to  area  of  midship  section,  weight  being 
the  same,  the  greater  will  be  her  momentum,  and  the  faster  Avill  she  be 
propelled  against  a  head  sea.  The  proportion  of  fbur  feet  of  length  to  one 
foot  of  width  of  midship  section  is  that  which  is  now  being  adopted  by  the 
National  Lifeboat  Institution  in  its  dottble-banked  rowing-boats.  In  its 
single  -  banked  boats,  which  are  stationed  at  places  where  larger  and 
heavier  boats  could  not  be  managed,  still  less  proportional  width  is  given. 

The  precetling  are  all  the  important  properties  that  have  to  l>e  con- 
sidered in  a  lifeboat,  although  there  are  certain  other  conditions  that 
follow  as  a  matter  of  course;  such,  for  instance,  as  sufficient  roominess  for 
stowage  of  a  considerable  nirinl)er  of  wrecked  j^crsons,  and  for  the  rowers 
to  use  their  oars  with  advantage ;  and  great  strengtli  of  build,  to  be  qua- 
lified to  stand  the  violent  shocks  which  such  boats  must  sometimes  sustain 
from  collision  with  wrecked  vessels  or  contact  with  the  shore. 

In  connection  with  this  last-named  condition,  I  may  here  state  that 
most  of  the  old  classes  of  lifeboats  are  clinker  or  clench  built,  of  oak  wood. 
The  self-righting  boats  of  the  Institution  are  built  of  fir,  on  the  diagonal 
principle,  which  mode  of  build  affords  great  strength  and  elasticity.  The 
tubular  boat  of  Mr.  Uicliardson  is  made  of  tinned  iron. 

Having  explained  the  especial  properties  required  to  be  possessed  by 
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lifeboats,  I  will  briefly  state  the  peculiarities  of  the  principal  existing  boats, 
and  the  history  of  each,  and  oiBRsr  an  opinion  on  their  relative  merits 
so  far  as  I  have  had  opportunity  for  judging  of  the  same.  I  may  first, 
however,  observe,  that  one  of  the  great  obstacles  to  improvement  in  life- 
boats has  been,  that  opportunities  have  not  existed  for  comparing,  one 
with  another,  tlieir  several  cjuulities.  Each  boat  has  be'Mi  known  in  its 
own  locality  by  its  own  crew,  who  have  been  iinacqiuiiaLed  with  any 
other.  However  indifferent  as  compared  witli  others  miglit  be  her  qua- 
lities, if  she  has  been  fortunate  and  met  with  n(»  accident,  she  will  in 
general  have  won  the  entire  confidence  of  the  local  boatmen,  who  will 
think  there  is  no  other  boat  equal  to  her. 

So  also  the  builders  and  designers  of  lifeboats  have  had  no  opportunity 
to  test  thdr  own  T  y  omparison  with  others  :  such  experiments  are  too 
costly  to  be  attempted  by  individuals,  for,  independently  of  the  great  cost 
of  a  good  lifeboat  (rarely  less  than  200^.)  the  expense  of  its  removal  from 
place  to  place  to  be  brought  into  contact  with  other  boats,  and  of  its  care 
whilst  waiting  favourable  opportunities  of  trial,  woiikl  bo  considerable; 
whilst  the  great  cost  of  making  such  trials,  which  the  local  boatmen  would 
never  undertiikej  lor  any  private  persons,  in  a  sulficiently  rough  sea  to  be 
of  value,  without  very  large  remuneration,  would  alone  be  sufficient  to 
deter  most  persons  from  incurring  the  same ;  especially  as  the  whole  might 
be  thrown  away  if  the  boat  shovdd  after  all  turn  out  worthless.  Again  I 
supposing  such  a  boat  were  to  upset  and  drown  several  of  her  crew  when 
out  for  trial)  who  would  undertake  the  support  of  th%ir  widows  and 
orphans  ? 

I  have  alluded  to  tbeF^e  difTicultics  to  shew  how  few  persons  can  be 
qualified  to  give  a  pr;i(  t  u  al  opinion  on  the  relative  merits  of  lifeboats, 
although  it  is  not  uucominrn  to  hoar  inventors  or  piirtizans  of  particular 
descriptions  of  boats  pronouucc  dogmatically  as  to  their  superiority  to  ail 
others. 

Having  now  held  the  oiBoe  of  Inspector  of  Lifeboats  to  the  National 
Lifeboat  Institution  10  years,  and  on  my  periodical  rotmds  on  the  coasts 
of  the  United  Kingdom  having  not  only  had  opportunities  for  examining 
and  learning  the  *Mocal  character  "  of  every  lifeboat  in  the  kingdom,  but 
also  for  going  afloat  several  hundred  times  in  lifeboats,  and  often  in  the 
lieaviest  surfs,  I  have  necessarily  some  experience  of  them.  I  could 
nevertheless  wish  that  it  were  greater,  especially  as  ret^ards  the  older 
cla8ses  of  )>onts,  which,  being  less  numerous  than  the  newer  self-righting 
boats,  and  iuostiy  not  belonging  to  the  Institut  inn,  1  have  had  fewer  oppor- 
tunities for  testing  in  heavy  surfs— -I  give  my  opinion,  however,  for  as 
much  as  it  is  worth. 

III. — Review  of  existing  Lifeboats, 

1.  NoHh  Couniry  XdfdoaL  PUOe  Lfig.  1«— This  Lifeboat  is  commonly 

called  the  "  Greathead''  boat,  as  a  Mr.  Henry  Greathead,  boat-builder,  of 
South  Shields,  who  built  the  first  l3oat  of  the  class,  in  the  year  1789,  was 
th«'  reputed  inventor  of  it.  Since,  however,  a  Mr.  William  Wonldhave 
always  asserted  that  he  was  really  the  original  desltjnf'r  of  if,  although  he 
had  not  the  means  of  building  a  boat  from  his  design,  1  have  pre&rred 
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oalliiig  it  the  Nortih  Ooontry  Boat— a  eoniMembla  number  of  boato,  all  more 

or  less  derlv^  from  it,  having  been  placed  oq  the  eart  coast  of  Scotland, 
aad  of  England  north  of  the  Huniber.  There  arc  now  eighteen  of  this 
class  of  boats  on  the  coasts  of  the  Uuited  Kingdom.  They  mostly  belong 
to  harboiir  and  dock  corporations,  and  to  local  lifeboat  associations  at 
trading  ports  on  our  north -eastern  coast,  Shields,  Sunderland,  and  Hartle- 
pool being  the  cliief.  The  oldest  lifeboat  now  existing  is  of  this  class. 
She  was  built  in  1602,  She  is  stationed  at  Redcar  m  Yorkshire,  and  is 
now  the  property  of  the  National  Lifeboat  Institution.  As  no  accident 
hae  ever  happened  to  her»  the  Bedoar  boatmen  have  imboanded  eonfideoce 
in  h^,  and  would  not  ezishange  her  for  any  oHier  boat  that  oonld  be 
given  to  them. 

These  boats  have  imdoubted  advantages:  their  great  breadth  and  the 
exclusion  of  all  water  from  their  sides  give  them  much  stability,  and 
their  great  curvature  of  floor  and  keel  enables  them  to  he  turned  more 
quickly  to  meet  a  sea,  and  to  run  more  safely  boforc  a  siul  than  a  straight 
keeled  sharp-bowed  boat  can  do.  These  peculianrii  .s  oi  form  are,  how- 
ever, unfavourable  to  speed,  and  cause  them  to  steer  wildly. 

This  is  the  earliest  description  of  lifeboat  of  winch  we  iiave  knowledge. 
The  laigest  of  the  class  is  rowed  by  12,  the  smallest  by  8  oars,  double 
banked.  They  are  nether  pronded  with  aails  or  raddmt,  being  ex* 
elusively  rowing  boata,  their  great  eurratmre  of  keel  (vkk  modtU)  un- 
fitting them  for  sailing,  and  the  boatmen  preferring  to  steer  them  with 
two  long  oars  at  the  stem,  by  the  use  of  which  they  can  turn  a  boat 
much  more  (]uickly  to  meet  a  sea  than  with  a  rudder,  especially  when 
she  has  but  little  way  on  her,  ^vhich  must  always  be  the  case  when 
rowin|x  against  a  heavy  sea  and  ,L;;aK'.  Notwithstanding  their  great  sta- 
bility, several  of  these  boats  iitivo  upset  from  timo  to  time,  occasioning 
the  loss  of  many  lives.  They  cannot  be  made  to  self-right  after  upsetting, 
and  they  ship  much  more  sea  thau  do  the  self-righting  boats.  On  the 
whole  X  much  prefer  the  latter  to  them. 

2.  Th§Nwfi»lk  and  SupJh  SaUhig  LifiiboaU.  Fig,  2.~.0f  the  lifeboats 
now  in  use,  thoae  next  in  antiquity  are  the  NcnrfoUc  and  Saffi>lk  sailing 
lifeboato«  The  oldest  of  which  we  have  any  knowledge  was  one 
recently  eondemned  at  Great  Yannoath»  which  was  built  in  1883. 

These  are  splendid  boats  for  the  especial  use  for  which  they  are 
required—- viz.,  as  sailing  boats  to  proceed  to  wrecks  ashore  on  outlying 
banks,  and  not  being  required  for  closer  service,  which  would  need  to  be 
performed  under  oars.  As  exclusively  sailing  boats,  I  believe  them  to  be 
unequalled.  Yet,  from  various  causes,  there  is  perhaps  scarcely  any  other 
part  of  the  coast  for  which  they  would  be  useful,  unless  ou  Deal  l>each, 
for  service  on  the  Goodwin  Sands. 

I  have  never  myself  had  an  opportunity  for  going  out  in  one  of  these 
boats  in  a  very  high  sea  J  but  the  services  performed  by  the  crews  of 
some  of  them  have  been  noble,  especially  by  those  at  Lowestoil  and 
Fakefield,  in  Suffolk ,  and  at  Caistor,  in  Norfolk.  As  rowing  lifeboats*  I 
havCi  under  another  heading,  stated  that  I  think  them  unsuitable. 

8.  The  Self-righting  lAf^xxxU  of  the  N'ational  Lifeboat  TmtittUion,-^ 
Previous  to  the  year  1852  all  the  lifeboats  in  the  United  Kingdom  were 
modifications  of  pne  or  the  other  of  the  two  classes  of  boats  just  described. 
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excepting  four  or  five  on  a  plan,  now  obsolete,  inventeil  by  Mr.  Plenty,  a 
coachbuilder  in  Berkshire,  and  the  Liverpool  lifeboats.  These  latter 
were  nmply  fine  powerfbl  boota,  Wing  a  large  portion  of  tbeir  interior 
ocenpied  inth  empty  caake  as  eztn  buoyancy,  but  not  provided  iviUi  any 
means  for  ielMisofaaiige  of  water. 

Under  the  head  of  Self-rightmg  I  have  already  stated  that  in  the 
year  1850  His  Grace  the  Duke  of  Northumberland  offered  a  prize  of  lOOi. 
for  the  beat  model  of  a  lifeboat.  In  response  to  that  offer  no  leas  than 
280  models  and  plans  of  lifeboats  were  submitted.  They  were  deposited 
at  Somerset  Honsc,  where  they  went  through  a  long  series  of  examinations 
and  tests  by  a  committee,  ably  presided  over  by  Captain  Washington,  R^., 
and  of  which  James  Peakc,  Esq.,  the  present  master  shipwright  of  Devon- 
port  Dockyard,  was  a  member.  The  task  that  this  committee  had  to 
perform  was  a  most  onerous  and  difficult  onoi  Here  were  before  them  a 
very  large  nnmber  of  p1anS|  the  .selection  from  wbidh  was  a  matter,  it 
might  be>  involving  the  life  or  deatih  of  many  hundreds,  perhaps  even, 
looking  to  the  future  retolts  of  their  decision,  of  thousands  of  individuals. 
Yet  I  believe  that  no  member  of  the  committee  had  ever  been  afloat  in  a 
lifeboat  in  a  high  surf,  and  Captain  Wasliington  was  the  only  one  who 
bad  had  an  opportunity  for  examining  any  lai  crn  iinTuber  of  the  lifeboats 
on  the  coasts.  T  think  that  that  committee  were  entitled  to  tiie  greatest 
credit  for  undertaking  such  a  responsible  and  laborious  duty,  and  for  the 
judicious  manner  m  which  they  carried  it  out. 

Ilaving  decided  on  the  various  qualities  which  a  lifeboat  ought  to 
possess,  tfiey  appropriated  to  each  quality  oertain  numbers  proportionate 
to  its  importanoe,  &e  total  of  all  tike  numbers  amomiting  to  lOO.  To 
caoh  design  was  then  appropriated,  after  careftil  deliberation,  the  pro- 
portion of  numbers  on  each  quality  to  which  it  appeared  entitled.  To  the 
design  possessing  the  largest  total  of  numbers  it  was  decided  to  award  the 
priae  of  100/.,  to  which  was  added,  by  his  Grace,  another  100^.  towards 
the  cost  of  a  full-sized  boat  on  the  selected  plan.  The  prize  w;i8  a^vurded 
by  the  Committee  to  Mr.  James  Beeching,  boat-builder  at  Great  Yarmouth. 

A  large  boat,  36  feet  long,  and  rowing  12  oars,  was  built  from  this 
design,  which  boat  was  afterwards  puichased  by  the  fiamsgate  Ilaibour 
Commisfkiien,  and  a  model  of  whieh  is  now  on  the  taUe*  .  An  improve- 
ment in  the  mode  of  ballasting  her  was  snbeequently  made,  and  since 
that  time  she  has  been  one  of  the  most  fr0q[Qently  used  and  ns^il  li&boats 
in  the  United  Kingdom.  Some  of  the  most  gaUant  exploiti  perfonned 
by  her  oiew  will  be  familiiu-  to  many  jaresent  throqgh  the  medium  of 
recent  numbers  of    MaoMillan's  Magazine."   This  was  the  first  self* 

riglUinp-  lifeboat. 

The  committee  did  not,  however,  propobc  tlie  adr>jaion  of  this  boat,  but 
(h^potc^d  their  member  Mr.  Peake  to  furnish  a  design  for  a  lifeboat  wliich 
should,  to  the  best  of  his  judgment,  combine  all  the  good  qualities  of  the 
best  of  the  designs  that  had  been  sent  in.  This  was  done,  and  a  Report  of 
the  wbole  prooeodkigs  of  the  committee  prepared,  with  drawings  of  the 
^'  priae-booti"  and  of  several  others  to  wmoh  high  namben  had  been 
owazded,  as  also  the  design  fumishad  by  Mr.  Peake.  The  whole  together, 
with  cither  useliil  information  on  tlic  subject,  forming  a  handsome  volume, 
was  pviblisbed  at  the  expense  of  tha  IHika  of  NorthunibwUind,  and  gratoi- 
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tously  presented  by  him  to  the  competitors  for  the  prize,  and  many 

A  boat  fVom  filr.  Beake*8  detigii  was  then  built  at  Her  Majesty's  dock- 
yard at  Woolwicb,  by  direction  of  the  Lords  of  the  Admiralty,  as  a  com- 
pliment, I  believe,  to  the  I>ake  of  Northumberland.  After  a  long  series  of 
trials,  and  after  undergoing  many  alterations,  this  boat  was  completed  and 
presented  to  his  Grace,  who  had  three  others  built  similar  to  it  at  his  own 
expense,  niul  one  on  Becching's  rlesign,  with  boathoiises  and  transporting 
carriages  complete,  for  the  use  of  the  fishing  stations  on  the  coast  o£ 
Northnm])erland. 

After  tliese  boats  h.id  been  tested  on  the  coast,  by  myself,  in  liigh  surfs, 
the  National  Lifeboat  Institution  proceeded  to  build  others  on  the  same 
plan, although  cautioasly  at  first;  which  plan,  with  but  slight  modifieation 
and  some  improrement  in  fonn,  it  has  continued  to  adopt  up  to  the  present 
time.  It  now  possesses  no  less  than  one  hundred  self-righting  boats,  on 
this  plan. 

This  boat  has  been  called  "  Peakc's  Lifeboat  it  would,  however,  with 
more  propriety  be  cfxlled  "Re<'e]ii!ig's  Lif<'boat,  improved  by  Mr.  Penke," 
or  "  'rhe  Northumberland  Prize  Lifeboat  improved  by  Mr.  Peake,"  it 
b(;ing  a  nearer  resemblance  to  Beeching's  prize-boat  than  to  Mr.  Peake's 
design  as  published  in  the  "  Nortlnmiberland  Keport''  before  alhidecl  to. 

Unfortunately,  soon  after  the  award  of  the  prize  to  Mr.  Beeching,  acci- 
dents happened  to  three  of  his  boats,  which  wellnigh  smothered  them 
altogether,  and  brought  die  yery  principle  of  self-righting,  for  a  time,  into 
disrepute.  One  of  the  requirements  selected  by  the  prize  committee  to 
which  numbers  were  to  be  appropriated  was  lightness  for  land-transport; 
to  meet  which  Mr.  Beeching  and  several  others,  knowing  that  weight  was 
required  when  afloat,  adopted  water  ! )alla.st,  to  l)c  let  in  at  the  moment  of 
launching.  This  ballast  Mr.  Beeching  unfortunately  did  not  secure  pro- 
perly, and  three  of  the  first  boats  built  by  him  for  another  society  upset 
tlirongh  the  leaking  out  of  their  water-ballast,  when  on  their  experimental 
trials  with  large  sails  set.  From  want  of  their  ballast  they  did  not  self- 
right,  and  unhappily  on  two  of  those  occasions  lives  were  lost. 

The  self-righting  principle  was  now  at  a  discount,  and  many  who  from 
the  first  looked  on  it  as  the  whimsical  offspring  of  a  theorist's  brain,  fit 
only  to  contend  with  storms  on  Utopian  shores,  now  fiiUy  believed  that 
the  young  visionary  had  already  closed  its  earthly  career.  But  its  nurses 
thought  otherwise,  and,  satisfied  of  its  practical  reality  and  vigorous  growth, 
were  noways  disheartened,  so,  setting  it  again  on  it«  legs,  they  sent  it  forth 
to  iiinke  its  own  way  and  prove  its  own  worth.  Tt  has  now  a  ten  years' 
existence,  and  is  certainly,  as  yet,  shewing  no  signs  of  premature  decay. 

Since,  as  I  have  thought  it  just  to  sliew  that  the  sole  authorship  of  the 
self-righting  lifeboat  now  in  use  belongs  neither  to  Mr.  Peake  nor  Mr. 
Beeching,  I  have  here  designated  it  l£e  Self-righting  Lifeboat  of  the 
National  Lifeboat  Tnslitution.'' 

Now  it  is  not  pretended  that  this  boat  is  infallible — that  it  cannot  be 
iipsct — or  that  it  cannot  li<>  improved  on.  I  fully  believe  that  no  boat  can 
be  built  which  will  not  be  liable  to  upset  under  some  circumstances.  But, 
after  goincr  afloat  in  these  boats  numberless  times  in  heavy  surfs  and 
being  exactly  acquainted  with  their  character^  I  do  not  hesitate  to  give  the 
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opiuiun  thrit,  taking  tbem  altogetlier,  they  are,  as  rowing  boats,  more  suited 
for  the  service  lor  which  they  are  required,  and  safer  to  those  who  man 
tlieni,  than  any  other  description  of  boat  in  use.  In  continuing  to  adopt 
this  chiss  t)f  boat  in  prefei'encc  to  any  other,  the  Institution  has  not  lu^en 
influenced  by  my  reports  ut  thein  alone,  but  by  the  encomiums  of  the 
crews  who  work  them  ;  by  the  noble  services  they  have  rendered  to  ship- 
wrecked persons;  by  thdr  oumberlees  successes  and  few  failores;  and  by 
the  results  of  the  few  accidonts  which  have  happened  to  fhem. 

Since  their  first  adoption,  six  of  these  boats  Iiave  been  upset  and  one  put 
kors  de  combat:  four  of  that  number  being  a  small  ckiss  of  single* 
banked  boat,  rowing  but  six  oars,  wliich  <are  placed  at  stations  where  there 
are  not  local  means  ibr  managing  the  larger  double^banked  boats. 

IV^Aoeidettta  to  L(fi^oaU. 

These  accidents  were  as  follows : — 

1st.  Lyme  Regis. — On  the  7th  January,  1854,  the  Lyme  Regis  lifeboat 
was  upset  by  the  falling  over  of  a  French  schooner  upon  her,  tlie  schooner's 
deck  cargo  of  casks  of  wine  being  dashed  with  violence  into  the  boat. 
Although  this  boat  was  seriously  damaged,  and  was  for  a  time  held  down 
by  the  vesseFs  sails  so  tluit  she  could  not  self-right,  she  was  righted  aflei* 
the  saib  and  gear  which  held  her  down  were  cut  away,  and  &e  crew  of 
the  French  vessel  and  the  boat's  crew  were  safely  carried  to  shore  by  her, 
with  the  exception  of  one  of  the  latter,  who  had  un&rtunately  untied  his 
lifebelt,  and  was  last  seen  struggling  amongst  the  debna  of  the  wreck. 
Had  the  boat  not  been  a  self-righting  one,  all  hands  would  undoubtedly 
have  perished,  the  accident  happening  at  a  considerable  distance  from  the 
laud. 

2nd.  Dungeness. — On  the  19tli  October,  1868,  in  the  middle  of  the 
night,  tlie  small  six-oared  Dungeness  lifeboat  upset,  by  broaching  to  when 
running  through  a  heavy  surf  on  her  return  from  u  deserted  wreck,  ller 
crew,  eight  in  niunber,  were  thrown  into  the  water,  but  she  instantly 
righted  again,  when  they  all  got  into  her  and  returned  in  her  safely  to 
shore,  reporting  themselves  to  the  officer  of  coastguard  at  the  station  as 
ready  to  go  out  in  her  again  at  any  moment  their  services  might  be 
required. 

3rd.  Aldborough, — On  the  3rd  of  Jnnuary,  1860,  the  Aldborough  life- 
boiit  was  hauling  off  the  beach  by  an  anchor  and  warp  to  proceed  to  a 
str.'indcd  vessel  when  a  tremendous  surf  struck  her,  tore  the  wurp  out  of 
the  hands  of  the  crew  who  were  hauling  her  off,  and  upset  her.  Fifteen 
men  were  in  her,  of  whom  fourteen  were  thrown  into  the  sea  and  one  re- 
mained in  the  boat,  clinging  to  a  thwart. 

The  masts,  which  were  up,  broke  off  on  coming  in  contact  with  the 
ground,  and  the  boat  directly  righted  again.  Some  of  the  crew  weie 
thrown  30  yards  or  more  from  the  boat  by  the  sea  which  upset  her.  Four 
of  them  made  for  the  shore;  the  other  ten  returned  to  the  boat.  Unfortu- 
nately the  weather  was  so  intensely  cold,  the  snow  being  a  foot  deep  at  the 
time,  that,  although  the  crew  supported  by  their  lifebelts  were  able  to  re- 
gain the  boat,  their  blood  was  so  chilled  and  their  limbs  so  paralysed, 
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that  tbey  could  not  unaided  get  into  her  again.  The  one  man  who  had 
gone  round  with  her,  and  who  was  not  even  entirely  Avr-t  through,  aided 
nine  men  into  the  boat,  but  the  tentli  m;iTi  was  by  that  time  «o  benumbed 
with  cold  that,  finding  bimpclf  unable  to  retain  his  grasp  of  the  life-lines 
round  the  boat  with  lus  liauJs,  he  seized  one  of  them  between  his  teeth, 
bad  to  say,  however,  before  the  man  within  the  boat  was  able  to  assist 
him,  a  heavy  lurch  of  tiia  boat  tore  his  teeth  horn  the  jaw  and  he  was 
caraied  away.  Two  of  tho  fonxt  men  who  had  made  fbt  the  shore  were 
with  diffieufty  reioiied  from  the  breakers  oa  ihe  beach,  but  the  two  others 
and  the  poor  man  with  the  broken  jaw  perished  from  cold.  Supported 
by  their  lifeb^ts,  the  bodies  were  swept  by  the  tide  to  the  nortli,  within 
a  short  distance  of  the  shore,  and  followed  by  a  large  crowd  of  persons ; 
but  ^vhcu  at  last  they  wore  got  to  the  beach,  a  mile  northward  of  the  site 
of  the  accident,  life  was  extinct. 

4th.  Ardmore,  Ireland. — On  the  Gtli  of  November,  1860,  the  Arduiore 
small  six-oared  lifeboat  when  out  for  exercise  was  returning  to  the  shore 
through  a  very  high  surf,  wheij,  too  much  way  having  been  given  to  her, 
she  ran  on  a  sea,  broached-to,  and  upset.  Her  crew  of  eight  men,  with 
three  amateurSi  one  of  them  ihe  local  nonorarjr  secretary,  were  thrown  into 
the  sea,  but  she  self-righted,  and  they  all  regained  her,  and  returned  safely 
to  the  shore. 

5<ft.  TrafwrCy  Ireland^On.  the  17th  February,  1861,  the  Tramore 

six-oarcd  lifeboat,  when  attempting  to  save  the  crew  of  a  wrecked  vessel, 
was  upset,  and  her  crew,  eight  in  number,  were  thrown  out  of  her;  she 
directly  self-riglited,  and  a  portion  of  them  got  into  her  iigaiu;  the  re- 
mainder awimi  to  the  shore  sup])oited  by  their  belts.  She  afterwards 
saved  some  of  the  wrecked  men,  and  a  few  days  after  saved  the  ciew 
of  another  wrecked  vessel. 

M.  Oakda^— On  the  28th  February,  1859,  the  small  siz-oared  lifeboat 
which  had  been  presented  to  the  town  of  Calais  by  the  English  govern- 
ment, got  stove  iu  alongside  a  stranded  steamer  off  Calais;  becoming  par- 
tiall^  filled  with  water,  her  stability  was  thereby  injured,  and  those  Avho 
^t  mto  her  from  the  steamer,  all  getting  to  her  further  side,  £rom  fear  of 
injury  by  her  striking  against  the  vessel,  her  off  gunwale  was  put  under 
water,  and,  a  sea  breaking  over  it  at  the  time,  she  upset;  she  righted  agidn, 
but  three  out  of  seven  persons  who  had  got  into  her,  and  had  on  no  life- 
belts, unhappily  perished.  A  mixed  crew  of  English  and  French,  and 
great  mismanagement  throughout,  occaaioned  this  accident. 

7th.  Scw'borough. — On  the  3rd  November,  18G1,  the  Scarborough,  32  feet 
ten-oared  self-righting  lifeboat,  which  had  been  only  a  few  wedca  on  her 
station,  was  proceeding  to  a  wrecked  vessel,  stranded  very  close  to  the  shore, 
when  she  got  into -a  very  high  and  irregular  surf^  caused  by  the  rebound  of 
the  waves  from  a  sea-wall.  Her  motion  became  so  violent  that  the  steers- 
man was  thrown  overboard,  and  the  crew,  in  attempting  to  save  liim|  got 
into  a  still  worse  position,  and,  some  of  their  oars  getting  l)ruken  and 
knocked  out  of  their  hands,  she  becune  mnnanagoable,  and  was  da-slicd 
several  times  with  terrihc  violence  agjiinst  the  sea-wall,  her  crew  being  all 
thrown  out  of  her  in  succession.  This  accident  is  of  so  recent  a  date  that 
the  circumslauccs  of  it  will  be  fresh  iu  the  memory  of  every  one;  thu 
newspapers  having  recorded  all  its  details.    It  will  suffice,  therefore,  to 
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«tate  that,  to  the  aatonisbment  of  all  present,  the  boat  did  not  ttpset,  and 

was  not  broken  to  pieces  ;  that  one  of  her  crew  was  crushed  between  the 
boat  and  the  wall,  wliich  caused  his  death;  and  that  one  was  drowned,  he 
beinp:  the  only  one  "who  Imd  unfortunately  neglected  to  put  on  his  lifebelt. 

The  above  are  the  only  serious  accidents  that  have  occurred  to  this 
class  of  boats  ;  for  those  to  the  first  experimental  and  immatored  liieboats 
of  Ml*.  Beaching  cannot  be  fairly  included  in  the  category. 

The  I'esult  of  the  seven  accidents  above  enumerated  are,  that  out  of  82 
persons  who  were  in  the  boats  when  the  accidents  occurred  to  them  only 
9  perished;  8  from  oold,  8  from  injury,  and  4  ftom  drowning  through  not 
having  on  lifebelts*  Now,  had  not  these  boats  been  sel^righting,  and 
had  not  their  crews  been  supplied  with  good  liibbelts,  how  much  latger  a 
nnmber  would  indubitably  have  perished  I 

As  a  contrast,  we  have,  during  the  last  eleven  years  only,  the  upsetting 
of  the  Shields  lifeboat  in  1819,  with  the  loss  of  20  out  of  24  of  her  crew. 
On  the  4th  January,  1857,  the  upsetting  of  the  Point  of  Ayr  lifeboat,  on 
the  Liverpool  plan,  when  her  whole  crew  of  13  men  perished.  And, 
lastly,  the  upsetting,  on  the  9th  February,  1861,  of  the  Whitby  lifeboat, 
when  12  out  of  13  of  her  crew  perished.  Giving  a  total  of  46  Uvea  lost, 
out  of  50,  by  these  three  accidents  alone. 

With  such  an  extraordinary  contrast  in  the  results  of  accidents  to  self- 
righting  and  non-righting  lifeboatSi  who  will  yen  tore  to  say  that  the  principle 
of  self-righting  is  a  chimmi  or  that  it  is  any  other  than  a  great  practical 
and  valuable  truth  ? 

No  less  than  185  of  these  self-righting  lifeboats  have  been  built  during 
the  last  ten  yenr??  by  the  Messrs.  Forrest,  of  Limehouse,  builders  to  the 
Institution,  of  which  number  30  have  been  for  foreign  govenuneuts  or 
for  our  colonial  and  foreign  possessions.  Tliey  have,  during  the  same 
period,  saved  several  huudred  lives  on  our  own  coasts,  and  have  rendered 
other  valuable  services  to  wrecked  vessels. 

4.  RUSuxtrdion^B  Tubular  £i)%0oa<«^The  next  coast  lifeboat  to  be  described 
is  the  tubular.**  By  tiie  model  of  this  boat«  which  Is  on  the  table,  it 
will  be  seen  that  it  is  altogedier  different  in  prindi^  to  any  other  boat; 
consisting  of  two  long  tubes  running  parallel  to  each  other  a  few  feet 
apart,  having  their  ends  tnnied  upwards  and  inwaid%  and  terminating  in 
points,  Avith  an  opcn>work  or  grating  deck  with  coritispmidlng  thwarts>  all 
suj^portcd  above  the  tubes. 

The  boat  of  which  this  is  a  model  was  built  fn  1852  by  Messrs.  II. 
and  II.  T.  Richardson,  two  Welsh  gentlemen,  father  and  son.  They  had 
for  many  years  had  a  small  boat  of  the  same  class  in  use  on  a  lake  lu 
Wales,  and,  when  the  Duke  of  Northumberland  offered  the  ^rizc  for  the 
best  design  of  a  lifeboat  in  1850,  they  sent  the  model,  which  is  now  on 
the  table,  to  competo  for  it.  With  much  public  spirit  they  then  built  at 
Maacbester  a  ftill-sized  boat,  40  feet  long,  and  rowmg  14  oars,  and  made 
a  coasting  voyage  in  it  thcmsdTCS  frotti  Liverpool  to  the  Thames,  putting 
into  most  of  the  intermediate  ports.  In  a  half-comic,  half-serious,  account 
which  they  publishtHl  of  this  voyngr,  under  the  title  of  "  Tlie  Cruize  of  the 
Challenger,"  she  was  described  as  having  encountered  (  xiraonlinary  dan- 
gers, and  displayed  marvellous  properties.    Her  designers  further  chal> 
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lenged  all  the  lifeboats  in  the  klngiloiu  to  compete  with  her.  But,  as  I 
have  stated  under  ii  previous  heading,  there  are  ahuoisl  iiisupcral^le  ditli- 
cultieri  in  the  way  of  competitive  trials  of  Jifcboats.  As  it  was,  1  believe 
these  geutlenicn  spent  considerably  more  than  1,000/.  in  the  building  and 
exhibiting  of  this  boat,  yet  they  were  unable  to  obtain  any  trial  of  her  in 
competition  with  otber  lifeboats. 

I  should  myfidf  much  like  to  see  a  competitive  trial  of  the  difierent 
descriptions  of  coast  U-boats,  inclading  this  one,  in  a  gale  of  wind  and 
heavy  surf,  but  such  a  trial  could  only  be  undertaken  by  the  Governtncnt. 
It  would  have  to  come  off  at  some  large  port,  such  as  Shields,  ^v]K'rc 
plenty  of  boatmen  acquainted  with  lifeboat  work  would  be  available,  and 
where,  from  the  contigrtity  of  lifeboat  stations,  some  boats  could  be  got 
together  without  much  dilliculty  or  other  expense  than  the  payment  of 
men  for  trying  them.  Still,  the  tubular  at  least  would  have  to  be  ex- 
preiisly  built  for  the  trial  and  to  be  sent  from  a  distance,  so  that  I  doubt  if 
the  whole  trial,  which,  to  be  conclusive,  might  have  to  be  more  than  once 
repeated,  could  be  gone  thvough  at  a  less  cost  than  1,0001.;  and  even  then 
there  might  be  great  difficulty  in  procuring  equally  effective  crews  for  all 
the  boats,  which  would  be  essential.  Again,  it  would  be  necessary,  in  the 
event  of  any  lives  being  lost  in  such  a  series  of  trials,  to  secure  a  pernia- 
ncnt  provision  for  any  widows  and  orphans  who  might  be  left,  which 
could  be  done  by  Government  idone. 

The  tubular  lifeboat  built  by  the  Messrs.  Richardson  in  1851  was  after- 
wards sold  by  them  to  the  Portuguese  Government,  to  l)e  stationed  at  the 
city  of  Oporto,  off  the  port  of  which  there  is  a  very  dangerous  bar. 

Another  somewhat  smaller  tubular  boat  was,  in  1856,  built  for  the 
National  Lifeboat  Institution, .and  stationed  at  Ivhyl,  the  boatmen  at  which 
place  had  ^jdied  for  such  a  boat.  She  has  since  that  time  saved  several 
wrecked  crews,  and  has  been  very  highly  reported  on  by  those  who  work 
her.  She  has  necessarily  very  great  stability,  and  the  advantajge  of  instan- 
taneously discharging  all  water  that  breaks  over  her.  She  also  tows  very 
steadily ;  but  that  is  a  quality  not  often  brought  into  requisition. 

The  obstacles  which  have  stood  in  the  way  of  a  further  trial  of  these 
.boats  have  been: — 

1.  The  uncertainty  of  the  boatmen  on  the  coast  taking  to  a  boat  so 
different  from  an  ordinary  one. 

2.  The  uncertainty  of  their  durability,  and  their  liability  to  damage  by 
collision  with  the  ground,  the  material  of  which  they  are  made  being 
tinned  iron,  which  is  very  easily  indented  or  cut  through. 

3.  Their  requiring  a  very  clumsy  and  heavy  transporting  carriage. 

I  have  had  no  opportunity  for  going  afloat  in  this  boat  in  any  very 
heavy  suif,  SO  can  offer  no  practical  opinion  respecting  her  ;  but  she  rows 
faster  in  a  moderate  sea  than  I  should  have  anticipated. 

Should  any  further  trials  be  made  of  this  class  of  boat,  it  might  be 
worth  while,  to  have  one  made  of  wood  instead  of  metal  tubing. 

5.  WJiytes  Lifeboat. — The  last  description  of  lifeboat  which  1  have  to 
describe  is  that  ol'  the  well-known  yacht-builder  Mr.  Whytc  oi'  Cowes. 
This  boat  competed  for  the  Northumberland  prize  in  1851  as  Lamb 
and  Whyte's  lifeboat.   It  is  mostly  in  use  as  a  ship*s  lifeboat,  chiefly  on 
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board  the  venela  of  aome  of  the  laige  steam-packet  companies.*  1  believe 
it  to  be  die  best  ship's  lifeboat  ;fet  adopted;  bat  as  a  ooaat  Hfiboat  it 
ifl  not  eoDflidered  to  possess  suffioent  extra  buoyancy,"  or  means  for 
self-discharge  of  water ;  it  has  not»  ihmfine,  come  into  genml  ns^ 
although  it  is  very  fast  both  as  a  rowing  and  a  sailing  boat.  There  are 
only  two  lifeboat  stations  provided  mth  it,  and  there  are  three  others  in 
the  hands  of  the  boatmen  on  tlie  Kentish  coast,  where  they  ue  ftTailable 
to  save  lives  as  well  as  to  serve  their  owner's  purposes. 


V. — Modes  of  Propulsion. 

Haying  explained  ihe  general  properties  of  lifeboats,  as  cxempli'- 
fied  in  those  principally  in  use  on  the  eoosts  of  the  united  kingdom, 
the  not  uninteresting  question  arises  as  to '  what  is  the  most  ad- 
vantageous mode  of  propeilmg  them— I  mean  by  manual  labour;  for, 

aMhong^  for  the  performance  of  services  at  very  long  distances  sails 
must  be  employed,  and  in  a  few  localities  where  boats  are  stationed  in 
harbours  steam-vessels  may  be  available  to  tow  them,  yet,  as,  at  nine 
stations  out  of  every  ten,  nfel>oats  have  to  be  huinched  from  an  open,  ex- 
posed, and  generally  flat  beacli  through  a  heavy  surf,  and  have  to  proceed 
entirely  tlirougli  broken  wuUir,  the  manual  labour  of  their  crews  is  the 
only  possible  mode  of  propelling  them. 

&  would  perhaps  not  have  been  worth  while  to  moot  this  question  at 
a]l|  but  that  it  happens  to  be  one  of  the  most  fkvourite  notions  of  in- 
^renlafSi  and  of  even  some  sdentifie  persons,  that  a  lifeboat  oould  be  pro- 
pelled more  rapidly  by  revolving  paddles  or  screws,  worked  by  winches 
within  the  boat,  than  by  oars. 

Those  who  take  up  this  notion  too  often  forget  the  mechanical  law, 
that  by  no  possible  arrangement  or  application  of  machinery  or  leverage 
can  the  power  or  strength  of  one  individual  person,  or  any  other  power, 
be  really  multiplied.  They  forget  that,  if  by  leverage  or  tackle-purchase 
an  individual  can  be  enabled  to  lift  or  drag:  a  weight  100  times  greater 
than  by  bis  uaaided  strengtb,  lie  can  only  move  tlie  same  through  a. 
hundredth  part  of  the  same  space  in  a  given  time,  and  that  what  there- 
fore is  apparently  gained  in  power  is  lost  in  time  or  speed. 

The  question  wol  really  at  issue  is,  not— How  shall  the  power  of  a  boa^s 
crew  be  multiplied  ?  but — How  can  tiie  actual  power  whion  they  do  possess 
be  most  advantageously  applied? 

A  lew  minutes'  consideration  must,  I  am  sure,  convince  any  one,  that, 
ancient  as  is  the  mode  of  propelling  boats  by  oars,  no  more  beautiful  and 
cuuvenit'Jit  instrument  than  an  oar  could  be  devised  for  the  purpose. 

Undoubtedly,  where  great  velocity  as  well  as  power  can  be  obtained  by 
extraordinary  mechanical  force,  such  as  that  of  steam,  the  rotatory  motion 

*  Hie  Lofds  cf  tfio  Admirally  have  reeently  ordcfed  a  Ulbboet  on  fliU  pfaui  to  be  pro* 

vided  for  every  man-of-war  stationed  on  the  west  coast  of  Africa. 

It  is  mudi  to  be  desired  that  cverj  ship  of  waf  should  be  provided  with  a  goo<l  lifeboat, 
idany  v&iuabie  livet»,  both  of  o£dcers  and  meu,  have  been  loel  for  want  of  boats  Uiat  could 
be  lowered  in  ft  gele  of  wind  at  lee,  or  taken  tliioagh  atwff  entlieiliore  or  iter  of 
a  fiTer  with  faB|ianHgr. 
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of  the  wheel  has  great  {idvant^es;  but  even  as  applied  to  the  propul- 
sion of  large  vesBels  by  thd  oimiiAry  paddles,  or  by  the  oblique  blades 
commonly  tenned  wnwwS)  graat  loss  of  power  ooecun  vrh&x  a  vessel  is  sub- 
jected to  much  motioa  in  a  heavy  sea,  so  tliat  freqaenfly  no  headway  can 

be  made  ;  for  in  a  paddle-steamer  one  paddle  will  be  frequently  revolving 
in  the  air  and  the  other  be  too  deeply  immersed,  whilst  in  a  MraW'^vessel 
Uie  blades  will  be  often  partially  out  of  water  and  their  force  oonsidfltably 

diverorc  from  a  horizontal  line. 

But  a  lifeboat  in  a  heavy  surf  is  subjected  to  mot  ion  so  nuich  more 
violent  and  excessive  in  amount  tlmn  a  hirge  vessel  is  iialjlij  to  in  au  open 
sea,  that,  even  if  it  were  possible  to  work  the  former  by  steam,  the  loss  of 
powei'  would  be  so  great  as  to  stop  all  progress.  ^Vliat  then  could  the 
much  more  limited  power  of  ten  or  twelve  men  avail  under  the  same 
oircumstanoesy  even  if  they  were  aconstomed  to  exert  those  particular 
iDUscdes  which  ore  brought  into  use  in  tunung  a  rotatory  maehiaa  ? 

Hie  advantsges  of  the  oar  are«- 

Ist.  That  it  is  worked  with  less  loss  of  power  from  Miction  by  manual 
labour  than  would  be  any  rotatory  instrument. 

2nd.  That,  in  the  hands  of  a  slcilful  rower,  it  is  nhvnys  worked  at  full 
power  }  its  blade,  in  obedience  to  the  quick  eye  and  steady  baud,  following 
the  upheaving  or  downfalling  wave,  and,  in  measured  time,  cleaving  its 
varied  siirface  with  the  whole  force  of  the  broad  chest  and  muscular  arm 
diiectiug  it. 

3rd*  'That,  being  in  daily  use  by  the  coast  boatmen  in  pursuing  tfieir 
own  avocations^  ifaev  are  not  only  already  skilled  in  its  management,  but 
have  those  particular  mnsoles  which  are  required  to  work  it  ah»ady 
etrengthened  by  use. 

In  truth,  this  last  reason  alone  for  its  preference  is  a  sufficient  reply 
to  all  advocates  of  the  paddle  or  screw,  and,  consequently,  my  usual 
reply  to  inventors  or  others  who  suggest  the  employment  of  either  of  the 
latter  is,  that,  if  they  can  secure  fur  us  at  each  lifeboat  station  a  corps  of 
men  whose  daily  work  is  that  of  turning  winches,  or  grindstoneS|  the 
question  may  then  be  open  to  comiideration. 

VI. — £^pmenL 

Having  settled  the  principles  on  which  ^  a  liftboat  ehould  be  con- 
etructed,  and  dedded  on  the  mode  of  propelling  her,  we  have  now  to 
equip  her  for  service.  In  doing  so  we  have»  as  a  first  dttty»  to  provide 
her  with  everything  that  can  contribute  to  the  safety  of  those  whose 
lives  wc  jeopardise  by  employing  them  on  this  dangerous  service; 
secondly,  to  make  her  as  far  as  possible  independent  of  all  assistance  from 
wrecked  vesvsels,  the  crcAvs  of  whicli  are  often  in  a  helpless  state,  perhaps 
lashed  to  the  rigging,  and  unable  to  throw  a  rope,  or  even  to  get  from 
the  wreck  to  the  boat  without  aid. 

A  lifeboat  is  therefore  provided  with  lines,  called  life-lines,  some  fes- 
tooned round  her  sides,  by  the  aid  of  which  any  one  in  the  water  using 
them  as  stirrups  can  get  into  her{  others  with  oorks  attacHed  are  thrown 
from  within  her  when  alongside  a  wreck,  and  float  on  ihe  water  all  around 
her.  She  is  also  fiimished  with  a  cork  lifebuoy,  which)  with  a  line 
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attached,  can  be  thi'own  or  floated  to  any  one  in  the  water  who  might  be 
too  distant  to  reach  the  life-lines  of  the  boat.  She  has  likewise  strong 
but  light  lines  with  grappling-irons  attached,  one  at  the  how  and  another 
at  the  stem,  wluch,  by  being  thrown  into  the  rigging  or  on  boaid  a 
"wreck,  £uten  tliemsieilTes,  so  ihat  the  boat  can  be  at  once  held  to  the 
imek  mthout  the  aasistanoe  of  aay  one  in  her*  An  anchor  and  cable;  a 
good  lantern  for  nightwork;  a  compaaa;  and  a  drogue  or  water-bag,  which 
18  dragged  behind  a  beat  to  prerait  bvoaching-to  "  when  running  bcfoze 
a  heavy  sea,  are  also  necessaiy  to  a  complete  equipment;  and  last,  but 
not  least,  is  the  supply  of  a  good  lift-belt|  or  life-jacket  aa  it  is  sometimes 
called,  to  each  of  tlie  boat's  crew. 

As  the  life-belt  is  an  especial  hobby  of  my  own,  and  as  the  description 
with  which  the  boats'  crews  of  the  National  Lifeboat  Institution  are  pro- 
vided was  designed  by  myself,  I  trust  I  shall  not  be  tempted  to  be 
'  wearisome  to  my  hearers ;  but,  since  I  consider  the  subject  to  be  one 
of  the  utmost  importance,  I  shall  at  some  length  remark  on  it. 

One  of  the  causes  of  tiie  gveat  loss  of  life  which  attended  meet  lifeboat 
accidents  in  the  oMsn  time»  independently  of  the  boats  not  possessing  ihe 
self-righting  property,  was  tmdoabtedly  that  tlir  h  crows  re  not  provided 
with  Hfe-bdtB>  or,  as  in  tlie  case  of  the  late  Whitby  lifeboat,  that  those 
they  had  were  of  a  worthless  description. 

The  cases  of  accidpnt  which  I  have  already  quoted  under  the  head  of 
self-righting,  are  equally  illustrative  of  the  value  of  good  life-belts,'  for, 
unless  in  each  case  the  men  had  been  supported  by  their  Vx  lta,  the  self- 
lighting  property  would  have  been  of  no  service  to  many  of  tliem.  Yoi  it 
must  be  remembered  that  the  majority  of  our  coast  boatmen  cannot 
swim,  and  that  even  the  best  swimmers  ferfeit  thdr  lives,  when  upset  in 
heavy  surfe,  through  losing  their  presence  of  mind,  llfany  cases  could 
be  quoted,  but  none  more  oonclusiYe  tium  that  of  the  Southwold  boat 
before  referred  to,  when  three  gentlemen  without  belts  were  drowned, 
although  one  of  them  was  known  to  be  a  good  swimmer,  whilst  15  men 
huving  on  belts,  several  of  whom  could  not  s\vim,  wtTG  all  s;ivcd.  And 
again,  that  of  the  Whitby  boat,  when  one  man  who  had  on  a  good  belt, 
although  unable  to  swim,  was  saved,  whilst  1 2  who  had  on  inferior  ones 
were  drowned.  How  many  lives  might  be  saved  annually  if  one  of  these 
belts  was  provided  for  the  master  and  each  man  in  our  merchant  ships  I 

The  requisite  qualities  of  a  lifeboatman's  life-belt  are— 

1.  Summeot  eoLtra^bttoyanoy  to  support  a  man  heavily  clothed,  vdik 
his  head  and  ahonlders  above  tiie  water,  or  to  enable  him  to  support 
another  person  besideB  himself. 

9.  Perfect  flexibility,  so  as  to  readily  oonferm  to  the  shape  of  the  wearer. 

9,  A  division  Into  two  zones,  an  upper  and  lower,  so  that  between  the 
two  it  maybe  «:ecurcd  tightly  round  the  waist:  for  in  no  other  manner 
can  it  be  confined  suilicicntly  close  and  secure  round  the  body  without 
such  pressure  over  the  cliest  and  ribs  as  to  materially  affect  the  free 
action  of  the  lungs,  impedf*  tlie  muscular  movement  of  the  chest  and 
arms,  and  thereby  diminish  the  power  of  endurance  of  fatigue,  which,  in 
rowing  boats,  is  a  matter  of  vital  importance. 

4.  Strength,  durability,  and  non<«liability  to  injury. 

With  the  Mp  of  the  difierent  life-belts  on  the  tM^  Ihope  to  be  able  to 


Digitized  by  Google 


62 


LIFEBOATS. 


show  that  the  cork  belt  designed  by  myself,  and  which  is  supplied  to  aU 
the  lifeboats'  crews  of  the  National  Lifeboat  Institution,  possesses  tlie 
first  two  qualities  in  a  greater  degree  than  any  other  life-belt,  and  the 
third  one  exclusively.    (  Vide  fig.  below.) 


The  belt  I  hold  in  my  hand  is  one  ol  tliis  description.  Its  extra- 
buoyancy  is  equal  to  about  25  lbs.  It  will  su])])ort  an  ordinary  man,  with 
his  clothes  on,  with  the  shoulders  and  chest  above  the  water.  The  most 
buoyant  of  the  old  deBcriptions  of  cork  belt  (Carte's)  had  extra-buoyancy 
eqaiYaleiit  to  about  14  lbs.  but  many  of  them  not  more  than  7  or  8  lbs. 
'Ab  laigest  size  of  the  ordinary  inflated  belts  luis  buoyancy  equal  to 
20 lbs.  when  completely  inflated ;  some  not  more  than  8  or  10 lbs. 

The  defects  of  all  inflated  air-belts,  are,  their  liability  to  puncture, 
want  of  strength,  want  of  flexibility  if  more  than  half  inflated,  difficulty  of 
inflation  in  very  cold  weather,  and  the  liability  of  tlieir  inflatiug-valves  to 
get  out  of  order  by  corrosion  from  the  effects  of  salt  water.  Some  of  these 
defects  were  partially  remedied  in  an  inflated  belt  designed  by  myself,  in 
four  compartments.  This  belt  had  extra-buoyancy  equal  to  from  30  to 
35  lbs.  J  so  that,  if  two  of  its  compartments  were  injured,  the  remaining  two 
would  suffice  to  support  one  person.  But  the  insufficient  strength  of  all 
belts  of  this  class,  and  the  dimcully  of  inflating  them  in  cold  weadier,  m^de 
it  evident  that  an  efficient  Ufe-belt  was  a  desideratum  yet  unattained. 

Up  to  that  time  (1854)  there  was  no  cork  belt  having  sufficient  boojancy, 
or  flexibility,  or  strength.   The  only  solid  cork  belt  was  compel  led  of  a 
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angle  row  of  eitlier  rectangular  blocks  of  isoik  Bsm  up  in  a  oofeton  jean 
oovering,  or  pads  of  cork-shayings  or  diuit. 

Tn  tliat  year,  however,  it  fortunately  occurrGd  to  mc  to  attach  narro%v 
uncovered  ribs  of  cork  to  a  strong  backing  or  broad  belt,  each  piece 
bcinrr  separately  sewn  on  by  strong  twine,  in  such  a  manner  that  the 
breaking  off  of  any  one  piece  would  not  loosen  that  next  to  it,  whilst  one 
sui'face  only  of  the  corks  being  attached  to  the  belt,  afforded  perfect  flexi- 
bUify.  An  examination  of  this  belt  cannot  fail  to  convince  any  one  that 
itpoflflCOBOt  all  the  qualities  already  pointed  out  to  be  necessair*  and  that 
it  has  tlie  further  adyantage  of  afezding  great  proteedon  to  uie  body  of 
the  wearer. 

Upwards  of  3600  of  these  belts  have  now  been  issued,  nearly  half  of 
whidi  are  at  the  lifeboat  establishments  of  the  National  Lifeboat  Instita- 

tion.  On  the  occasions  of  quarterly  exercise  in  the  summer  months,  the 
lifeboat  men  not  uncommonly  jump  overboard  to  test  the  belts,  and  they 
have  everywhere  great  confidence  in  them.  After  the  fatal  accident  to  the 
Wliitby  l^eboalr,  I  was  at  "Whitby,  and  questioned  the  only  man  who  was 
saved,  and  who  was  the  only  one  who  had  on  one  of  these  belts.  I  asked 
him  if  he  had  any  difficulty,  amongst  the  heavy  surf,  in  keeping  his  feet 
dovm  and  his  head  well  above  the  sur&ce.  la  reply,  he  stated  &at  after 
the  first  sea  broke  over  him  he  found  himself  so  quioidj  raised  above  the 
water  again*  that,  although  unable  to  swim,  he  entertained  no  doubt  of  his 
safety,  and  lost  all  fear. 

There  are  other  descriptions  of  life-belts  on  llie  table,  which  will  show 
the  different  ideas  on  tiie  subject  that  have  ooonxred  to  di£Eerent  persons. 

TranapoiHi^  Carriage, 

There  is  one  other  very  important  auxiliary  to  a  lifeboat,  which  has  to 
be  noticed,  via.  a  oarxia^  Bvery  li&boat^  except  a  few  of  the  largest 
size,  is  provided  with  a  carriage,  on  whioh  die  is  kept  in  the  boat-honse 
ready  for  immediate  transportation  to  the  most  fevourable  position  fer 
launehing  to  a  wreck.  A  lifeboat  is  thus  made  available  for  a  greater  extent 
of  coast  than  die  otherwise  would  be,  and  even  when  launched  from  abreast 
of  the  boat-house  can  be  much  quicker  conveyed  to  the  water^s  edge  than 
she  could  be  if  not  on  a  carnaire.  Tn  addition  to  this  ordinary  use,  a  car- 
riage is  of  immense  service  in  launchinLr  a  ljuat  t'rom  a  beach,  to  that  ex- 
tent indeed,  that  one  can  be  readily  launched  from  a  carriage  through  a 
high  surf,  -when  without  one  she  could  not  be  pot  off  the  beach.  An  ex- 
planation of  the  manner  in  which  this  service  is  performed  will  be  readily 
understood. 

The  lifeboat  is  drawn  to  the  water^s  edge,  where  the  oaxriage  is  turned 
foimd  so  that  its  rear  end,  from  which  the  boat  is  launched,  shall  feoe  to 
seaward.  The  crew  then  take  their  seats  in  the  boat,  each  rower  in  his 
place  with  his  oar  over  the  side,  and  the  coxswain  at  the  helm  or  with  the 
steering-oar  in  hand.  The  carriage  is  then  backed  by  men  or  horses  or 
both,  sufficiently  far  into  the  water  to  ensure  the  boat  being  afloat  when  she 
is  run  olT  the  carriage;  or,  if  thegronnd  bo  very  soft,  or  sufficient  help  un- 
obtainable, the  carriage  is  first  Ijacked  i'ar  enough  into  the  water  before 
the  crew  get  into  her.    Self-detaching  ropes,  termed  launching  ropes,  pre- 
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yiooily  hooked  to  each  side  of  the  boat's  sternpost,  and  rove  through 
slieaves  at  the  rear  end  of  the  carriage,  are  then  led  up  the  beach,  and 
either  manned  by  assistants  or  liave  one  or  more  horses  attached  to  them. 

When  all  is  ready)  the  coxswain,  watchiDg  a  iavourable  moment,  gives 
the  word,  and  the  boat,  the  keel  of  which  rests  un  small  iron  rollers,  is  ran  ' 
off  rapidly  into  the  water  with  her  bow  facing  the  surf.  The  oarsmen  then 
give  way,  even  before  her  stem  has  left  the  oarriage,  and  she  is  at  once 
oomnuuidi  m  ibe  lea  bat  time  to  throw  her  baek  broadMde  to  tiio 
^ove»  whioh  ia  lunially^  the  efieoi  of  attennrisiiig  to  lannoh  through  H  nirf 
flom  an  open  heach  wiUumfc  a  oaniago,  unleM  ahauling-off  warp  attaehed 
to  an  anchor  be  permanently  laid  down  outside  the  surf.  This  latter  pUm 
is  only  available  in  a  few  loisalities  where  there  si  a  oomparatively  steep 
beach. 

There  are  different  descriptions' of  lifeboat  carriages,  but  those  which 
are  now  almost  uiiivcrsuUy  provided  are  on  a  plan  designed  by  myself 
(Plate  IV,),  of  whicii  there  is  al^o  a  model  on  the  table.  It  has  advan- 
tages over  any  others  that  I  am  acquainted  with:  a  chief  peculiarity  being- 
that  by  detacliing  the  fore-body  the  lurti  end  of  the  keciway  rests  uu  the 
ground,  forming  a  gradual  incline  up  whieh  the  boot  is  hauled  bow-fore- 
most to  leplaoe  her  on  the  carriage,  instead  of  hauling  her  up  stem  fixremosfe 
at  the  rear  aid  as  in  other  carriages^  the  former  arrangement  being  more 
oonvenient  and  less  laborious. 

A  set  of  portable  skids  (Plate  V.),  one  being  fitted  as  a  turn-table^  on 
which  the  boat  is  hauled  out  of  the  water,  before  replacing  her  on  her  car- 
riage, completes  the  usual  equipment  of  a  lifeboat.  The  boats  of  the  National 
Life  Boat  Institution,  and  all  belonging  to  them,  are  kept  in  roomy  and 
substantial  boathoiises  under  lock  and  key,  in  charge  of  paid  coxswains, 
under  the  general  superintendence  of  local  honorary  committees  of  resi' 
dents  in  the  several  localities. 

VII.— iJeview;  oj'thv  ttyhole  system  of  mving  lives  from  Shipwreck  on  the 

Coasts  of  the  Umted  Kingdom, 

It  now  only  remains  to  pass  briefiy  in  review  the  machinery  which  haa 
been  and  is  in  use  on  the  coasts  of  this  great  maritime  country  for  the  pre- 
servation of  human  lives  from  shipwreck;  that  is  to  say^  the  machineiy 
expressly  provided  for  that  purpose. 

Wrecked  persons  can  be  saved  from  the  shore  by  two  modes.  They  may 
be  taken  olF  a  wreck  by  a  lifeboat,  or  may  be  drawn  to  the  shore  along  a 
rope  conveyed  to  the  wreck  by  the  now  well-known  rocket  and  mortar 
life-saving  apparatus.  A  model  of  the  rocket  apparatus  in  use  may 
be  seen  in  the  Museum  of  ibis  Institatbn.  The  provisbn  of  that  appa- 
ratus on  all  those  parts  of  the  coast  where  it  is  likely  to  be  useful  ia  un« 
dertaken  by  the  Board  of  Trade  from  ihe  Mercanl^e  Marine  Fund>  and 
placed  under  the  management  of  the  coast-guard.  It  is  now  kept  in  a  most 
efficient  state,  the  men  bein  j;  periodically  practised  in  its  use,  and  an 
average  of  about  oOO  lives  are  saved  annually  throuo-h  its  instrumentality. 
It  is  mostly  useful  at  places  where  lifeboats  cannot  be  stationed.  Manby's 
Mortar  and  Dennett's  Eocket  apparatus  have  been  in  general  use  since  Uie 
early  part  of  the  present  century. 
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TRB  LIFEBOAT  OF  THE  ROYAL  NATIONAL  UPEBOAT  INSTITUTION. 

Fig.  1. 


Slicer  plan. 
Fig.  2. 


Body  rian.  lUdahip  Section. 

Tbt  aooompanying  figuns  diow  the  genml  Ibntt,  the  nature  of  the  flttingg,  and  air. 
ohamben  of  one  of  these  boats,  83  feet  in  length  and  8  feet  in  breadth.   In  figs.  1  and  2, 
the  elevation  and  deck  plans,  the  general  exterior  form  of  the  boat  is  shown  with  the 
sheer  of  gonwale,  length  of  keel,  and  rake  of  stem  and  stem-posts.   The  dotted  lines  of 
tf  .  1  diow  tiM  poiitien  and  dineniione  of  the  air-4diamberB  within  boazd,  tiie  rdiering- 
tubea,  and  ballast.    In  fig.  2,  a  represents  the  deck,  b  the  relieving- tubes  (6  inches  in 
diameter),  c  the  side  air-cases,  d  the  end  air-chambers,  b  ballast,  v  ventilators  to  admit  of 
a  fipee  current  of  air  under  the  water-tight  deck,  o  ventilator  to  reoeive  pump.    In  fig.  d, 
the  exterior  §atm  of  transveiee  eeetiene,  eft  diflnent  distances  from  stem  to  stem,  ie  ahown* 
Fig.  4  represents  a  midship  transverse  section,  a  being  sections  of  the  side  air-cases;  b  tho 
relieving-tubes,  of  the  same  depth  as  the  space  between  the  dedc  and  the  boat's  floors 
c,  c,  c,  c,  are  spaoei  benea^  tfw  deelt,  9  feet  in  length,  placed  longitadinally  at  the  mid- 
abip  part  of  the  boat,  v^  ith  solid  olioeks  of  light  wood,  or  cases  packed  with  cork,  forming 
a  portion  of  the  ballast ;  (Hs  a  ventilator,  having  a  pump  fixed  in  it,  by  which  any  leakage 
can  be  pumped  out  b;^  one  of  the  crew  whilst  afloat.    The  festooned  lines  in  fig.  1  repre- 
eent  eslarior  Ufb-Unee  «l4adied  round  the  entire  length  of  the  boat,  to  whieh  perMoe  in 
the  water  maj  cling  till  they  oan  be  got  into  the  boat :  the  two  central  lines  are  festooned 
lower  than  the  others,  to  be  used  as  stirmpe,  ao  that  a  perMn  In  the  water,  by  stepping  on 
them,  may  climb  into  the  boat. 

Tbk  HfB-boat  pawsi  in  the  liigiiert  degiee  aU  the  qnalitiee  wiiieli  it  ii  deMble  that 
n  life-boat  should  possess : — 


1.  Great  lateral  stability. 
St.  Speed  against  a  heavy  sea. 
8.  Facility  for  hnuMdiing  and  for  tak- 
ing tho  shore. 
4.  Immediate  self-discharge  of  any 
iMWking  into  her. 


5.  The  important  advantage  of  self- 
righting  if  upeet. 
C.  Strength. 

7.  Stowage-room  fur  n  number  of 
passengers. 
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The  first  lifeboat  was  tliat  built  in  the  year  1789  by  Mr.  Greathead  at 
Shieldfl.  'The  vWlsy  of  this  boat  being  proved,  she  was  soon  followed  by 
others,  the  second  one  beinff  built  in  the  feUowingTear,  at  the  same  port,  at 
the  expense  of  the  then  Buke  of  Northumberland.  All  tiie  potts  on  the 
north-east  coast,  and  on  the  east  coast  of  Scotland,  soon  had  their  life- 
boats, which  were  mostly  provided  and  maintained  by  fqnds  collected  in 
the  shape  of  a  small  voluntary  tax  on  shipping  entering  iJie  several  ports. 
In  Lincohisliire,  Norfolk,  and  Suffolk,  nssociation'?  'were  formed  which  pro- 
vided the  coasts  of  these  oounties  with  lifeboats  front  funds  raised  by 
voluntary  contributions. 

In  1824  the  National  Institution  for  the  Preservation  of  Lives  from 
Shipwreck,  now  the  Koyai  National  Lifeboat  Institution,  was  established 
in  London  by  influential  City  merchants  and  other  gentlemen,  the  late 
Thomas  Wilson,  Esq.,  then  M.P.  for  the  Citj  of  London,  and  the  late  Sir 
William  Hillaiy,  Bart.,  of  the  Isle  of  Man,  taking  a  leading  part  in  it ; 
and  His  Majesty  George  the  Fourth  becoming  its  patron.  That  instita^ 
tton  granted  honorary  and  pecuniary  rewards  for  services  in  saving  lives 
from  shipwrecks,  and  assisted  local  bodies  in  placing  lifeboats  on  the 
coasts.  Some  of  those  boats  remained  nominally  in  connection  with  it, 
but  the  institution  xmdertook  no  superintendence  or  control  of  them  on 
the  coast.  The  boats  mostly  built  under  its  direction  were  small  single- 
banked  boats  Fowing  six  oars,  similar  in  principle  to  the  Norfolk  and 
Suffolk  sailing  lifeboats;  but  liaving  more  water-space  within  tliem,  and 
insufficient  means  of  relieving  themselves  of  water.  They  were  designed 
by  the  late  Geoige  Pabner,  Esq.,  of  Nazing  Park,  for  many  years  an 
active  and  zealous  member  of  the  committee  of  the  institatioQ.  Some  of 
them,  stationed  chiefly  on  the  Island  of  Anglesea,  rendered  good  service. 

As  time  went  on»  bowwer,  the  general  interest  in  the  lifeboat  service 
seems  to  have  waned.  Some  of  the  local  associations  died  a  natural 
death.  For  want  of  proper  superintendence  the  lifeboats  in  too  many 
instances  were  suffered  to  go  to  decay.  At  places  where  weeks  were  not 
very  frequent  the  boats  remained  for  many  months  without  being  put  into 
the  water,  and  in  consequence,  when  wrecks  did  happen,  the  local  boatmen, 
felt  no  confidence  in  them,  and  would  in  preference  go  off  to  wrecks  in 
their  own  boats.  There  were  often  also  no  funds  to  pay  them  for  their 
services.  In  fact  the  whole  system,  if  that  coold  be  called  a  system 
which  bad  no  general  oiganisationi  had  broken  down^  and  there  were^ 
perhaps,  not  a  dozen  really  efi&sient  li&boat  stations  in  the  United 
Kingdom.  The  National  Institution  was  also  becoming  every  year  less 
known,  and  its  resources  annually  diminishing.  Meanwhile,  m  number 
of  wrecks  did  not  diminish,  for  the  winter's  storms  raged  as  of  yore,  and 
the  increase  of  trade  ahiiost  necessarily  brought  with  it  an  increased 
number  of  casualties  amonp^^st  shipping. 

Such  was  the  state  of  thingy  \dien  in  1849  the  fatal  accident  occurred 
to  the  Shields  lifeboat,  by  which  twenty  brave  men  lost  their  lives. 

But,  as  we  oftcu  witness  in  this  world,  on  a  small  scale  as  well  as  a 
great,  it  pleased  God  to  bring  good  oat  of  evil— and  the  widow's  wail  and 
Sie  orphan's  cry  wrongbt  l£at  which,  perhi^s,  no  less  alBfecting,  no  less 
heart-rending  a  stimulant  would  have  sufficed  to  do.  The  immediate 
efEect  of  that  melancholy  incident  was  the  resuscitation  of  the  society 
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already  referred  to,  now  to  becoi^e  the  truly  national  institution  which  it  is 
this  day.  I  am  not  now  about  to  relate,  in  detail,  its  history.  It  will 
suffice  to  say  that  in  the  year  following  that  disaster  it  aroused  itself  from 
sleep;  its  managing  committee  was  invigorated  by  new,  and  younger,  and 
some  professional  blood.  The  Buke  of  Northumberland  accepted  the  office 
of  its  preddeot;  Her  Majesty  the  Qaeeu  being  already  its  pfttrQD»  and  His 
Boyal  K^hness  ifae  late  lamented  Prince  Consort  one  .of  its  yioe-patrons. 
Its  present  seabns  and  able  secretary,  Mr.  Lefwis»  was  appointed.  It 
commenced  the  bnildiDg  of  that  fleet  of  liieboate  which  now  encircles 
our  shores,  nnmbering  no  less  than  121,  more  completely  and  efficiently 
equipped  than  ever  were  lifeboat  establishments  before ;  which  havo  cost 
nearly  50,000/.,  and  have  already  saved  nearly  1,000  lives.  It  im- 
dcrtook  the  immediate  superintendence  of  that  fleet  through  the  instru- 
mentality of  an  honorary  local  committee  at  every  station,  a  periodical 
inspection  by  an  oilicer  ol"  its  own,  with  a  system  of  quarterly  and  especial 
reports  from  itd  local  committees  to  the  central  one  in  London.  It 
estabHsbed  a  fixed  scale  of  salaries  to  the  coarswains,  and  of  payments  to 
ihe  erews  of  its  liftboats,  both  for  services  to  wreolced  nersons,  and  ibr 
a  quarterly  exercise  in  its  boats.  Finally,  by  the  tangible,  yisible  eflfeota 
of  its  exertions,  it  succeeded  in  enlisting  that  public  sympathy  and  support 
wliich  in  this  country  is  hi^pily  so  open-handed  when  shewn  to  be  r^Uy 
required,  and  which  have  made  it|  and  now  uphold  it,  as  one  of  the  most 
glorious  institutions  of  otir  land. 

As  an  officer  of  the  institution,  I  am  not  in  a  position  to  name  those 
of  its  committee  of  management  who  have  especially  devoted  time  and 
labour  gr;itiiitously  to  this  great  work.  Some  of  them  have  gone  to  their 
reward  j  those  wiio  are  still  amongst  us  will  feel  their  chief  compensation 
to  be  in  the  approval  of  Iheir  own  conaeieneeB,  and  at  the  prospeist  €i  the 
good  in  the  performance  of  which  it  has  been  their  privilege  to  tahe 
apart. 

Despite,  however,  this  fieet  of  121  lifeboats,  and  of  48  othera  locally 
provided  and  supported;  and  despite  the  numerous  rocket  and  mortar 
stations  on  our  coasts ;  there  remains  the  melancholy  fact,  that  an  average 

of  800  lives  arc  lost  annually  on  and  around  ouv  ovn\  shores  alone,  pro- 
claiming, solemnly  though  silently,  that  for  humanity's  sake,  and  for  the 
national  credit,  no  exertions  slionkl  be  spared  in  providing  every  possible 
means  for  the  conveyance  of  succour  to  the  shipwrecked,  from  the  shore; 
and  also  proclaiming  in  still  more  eloquent  if  not  indignant  tormSf  that 
some  attempt  should  be  made  towards  providing  for  the  greater  safety 
of  the  aeamen  iii  our  heme  and  coasting  trade,  by  the  adoption  of 
meaaursB  both  preoantionaiy  and  remedial  on  board  our  merehant  vessels 
themselves. 
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Friday,  Jaaiuoy  1862. 

Lieut..Qeaeral  the  Honourable  Sib  £DWA&D  CUST»  K.aH., 

in  the  Chair, 


OUTPOST  DUTIES. 

By  Colonel  B.  Wtlmuleau,  C.B.,  GovemoTy  General  Hoepital,  WooMeh. 

It  is,  I  assure  you,  with  unfeigned  diffidence  that  I  have  undertaken  the 
task  of  delivering  a  lecture  here  to-day  on  Outpost  Doties* 

In  the  flattering  invitation  which  I  received  from  your  Council  to 

lecture  before  this  Institution,  the  choice  of  subject  wns  not  left  to  me,  or 
I  should  scarcely  have  ventured  to  select  one  -which  is  at  once  so  im- 
portant, and  so  difficult  to  treat,  as  that  which  ha^  been  entrusted  to  me. 

The  incalculable  importance  of  the  efficient  performance  of  these  duties 
is  well  summed  up  in  a  few  words  by  Marshal  Bugeaud.  "  A  good 
system  of  outposts,"  he  remarks,  "  should  not  only  guarantee  an  army 
against  eomisei  but  shonld  give  it  the  power  of  reni&g  an  engagement 
by  a  ttmefy  retreat— in  a  word,  of  fighting  only  when  and  where  it 
pleases." 

With  the  exception  of  the  scientific  branches  of  military  education,  the 
most  difficult  attainment  of  a  soldier  iS|  without  doubt,  a  thorough  know* 
ledge  of  the  vfiried  duties  of  light  troops.  If  we  look  through  the  miHtnry 
annals  of  our  own  and  other  countries,  we  shall  find  how  rare  are  the 
instances  of  officers  who  have  thoroughly  mastered  this  part  of  their  pro- 
fessional training.  In  our  own  service,  when  we  have  named  Sir  John 
Moore^ — tlxe  creator,  as  he  may  be  called,  of  our  light  infantry  system— 
and  a  few  of  his  aptest  scholars^such  men  as  Sir  Sydney  Beckwiih  and 
Lord  Seaton — we  haye,  perhaps,  named  all  who  have  distinguished  them- 
selves  above  their  companions  in  arms  as  light  infantry  officers. 

Among  the  Germans  there  aie  sereral  names  whidi  will  readily  occur 
to  many  of  my  hearers — such  as  those  of  Thielmann  and  Lutzow  in  the 
War  of  liberation  in  1813-^though  their  exploits  belong,  perhaps,  rather 
to  the  separate  field  of  partizan  warfare.  I  may,  however,  instance 
Marshal  Bliicher,  whose  indomitable  energy  and  enterprise  made  him 
especially  dreaded  by  the  French  outposts  in  the  early  campaigns  of  the 
Revolutionary  War. 

No  amount  of  mere  instruction  will  make  a  lirst-rate  light  infantry 
officer,  unless  it  be  combined  with  natural  intelligence  and  a  good  eye  for 
a  eonntry;  but»  at  the  same  time,  iustroction,  and^  still  more,  the  in- 
stnietion    experience,  will  greatly  improre  every  one,  whether  officer  or 
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ioldMr.  The  zeralt  oi  the  fifit  may  be  seen  in  the  immeasuraUe  flu- 
perioii^  of  the.  light  troops  whidi  had  the  benefit  of  ffir  John  Moore's 
tnuning  in  the  camp  at  ShoraollfEb— t^ments  taken  at  haaard  ihmi  the 
whole  British  army;  that  of  the  second^  in  tlie  unriyalled  ezoellenoeof 
the  Idg^t  DiTision  in  the  later  cainpatgns  of  tiie  Peninsolar  war. 

It  would  be  needless  before  an  exclusively  military  audience  to  expose 
the  fallacy,  too  prevalent  among  us  of  late,  of  ruppoging  that  a  lessor 
amount  of  training  will  suffice  to  render  soldiers  fit  to  act  as  light  infantry 
than  would  be  required  to  enuhle  them  to  take  their  place  in  the  line. 
Those  who  hazard  such  an  opinion  are  misled  by  the  facility  with  ^vliich 
the  parade  movements  of  light  infantry  may  be  learnt  by  zealous  and 
inteuigent  men.  They  foiget,  or  rather  they  ai-e  not  aware,  how  smaU  a 
part  luese  moivements  ibnn  «f  ihe  edacatUm  of  light  troops-*-how  TahieleBt 
th^  are  unless  grafted  on  the  steadiest  battalion  drilL  Confidence  in 
themselves  and  in  their  comrades  will  alone  enable  them  to  skirmish  with 
yigour;  to  keep  up  their  fire  with  coolness  as  long  as  their  post  is  tenable; 
to  fall  back  without  coniusion  when  outnumbered;  to  oppose  a  solid  wall 
Uj  the  most  sudden  attack  of  cavalry; — and  this  confidioice  is,  as  every 
soldier  knows,  the  slow  growth  of  discipline  and  drill. 

Raw  and  inexperienced  troops  have  won  great  battles — perhaps,  in  some 
cases,  they  may  even  do  better  than  older  soldiers,  from  not  fully  appre- 
ciating their  danger;  but  writers  on  military  sciencci  of  all  naiionsi  agree 
ihat»  fat  the  adequate  peribnnaooe  of  outpost  duties,  the  most  careful 
selection  of  troops  is  requisite.  One  of  the  h%hest  authorities  on  these 
matter*— the  Prussian  genend,  Decker,  whose  treatise  on  the  secondary 
opemtions  of  war  has  become  a  text-book  in  all  European  axmies-* 
expresses  himself  in  the  following  strong  terms:  "To  make  *1a  petite 
guerre  (it  would  not  be  easy  to  translate  this  phrase  into  English,  but  it 
conveys  its  own  meaning),  "  to  make  *  la  petite  gnerre '  with  newly -raised 
troops  and  uninstructed  officers  would  be  a  most  difficult  undertakii^y  and 
one  from  which  it  would  be  hopeless  to  expect  success.** 

It  is,  I  trust,  needless  for  roe  to  say  that  I  do  not  make  these  remarks 
in  any  degree  in  disparagement  of  our  Volunteers,  but  merely  to  prove, 
what  I  have  often  told  them  to  their  face,  that>  in  tlie  event  of  their  being 
catted  into  the  field  against  an  invading  army,  composed,  as  that  army 
would  assuredly  be,  of  the  very  choicest  troops,  their  chief  value  will  be 
ioand,  not  as  light  in&ntry  for  the  difHcult  duty  of  outposts,  but  as  troops 
.  of  position  in  support  of,  or  side  by  side  with,  troops  of  the  line. 

All  that  zeal,  and  intelligence,  and  pluck  can  do,  I  give  them  full  credit 
for  doing;  but  it  would  be  virtually  denying  the  necessity  of  the  nrmy  as 
a  profession  if  we  were  to  admit  that  those  who  devote  a  few  leisure 
hours  to  tliclr  inilitary  duties  could  perform  the  most  difficult  of  those 
duties  as  well  as  those  who  make  it  the  study  of  their  lives,  and,  Irom 
what  I  know  of  the  volunteers,  I  feel  sure  that  they  themselves  would  be 
the  first  to  acknowledge  ikb  justice  of  Decker^s  remarks. 

As  I  was  given  to  understand  diat  my  audience  would,  in  all  probability, 
oompgiae  but  few  young  officers,  I  have  not  attempted  to  lay  down  any 
regular  system  of  instruction  for  the  performance  of  outpost  duties.  Even 
had  it  been  otherwise,  I  should  have  preferred  endeavouring  to  awaken  in 
them  an  interest  in  the  subject,  which  would  lead  them  to  study  it  for 
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tlieiuselves  in  those  standard  works  vditoh  an  now  viliiin  eTory  offio0r*« 
feabh.  I  hite,  thmfore,  thought  it  better  to  make  Mieli  genend  obNtTA- 
tions  on  llie  prorince  of  lig^  troops  as  suggested  themnirea  to  msi  either 
from  reading  or  from  perBonal  ezperienoey  illustrating  them  hy  examplea 
drawn  from  military  history.  By  this  course^  I  hope,  while  conveyiog  at 
least  indirect  instruction^  to  make  my  leotore  not  altogether  without 
interest  to  a  mixed  audience. 

Indeed,  the  definite  rules  f -r  tlic  guidance  of  officers  on  piquet  mny  be 
reduced  to  very  few.  In  our  own  Book  of  Field  Exercise  these  rules  are 
laid  down  very  clearly  and  cuucisely,  and,  if  carefiiUy  read,  would  give  a 
young  officer  a  very  f^r  insight  into  the  theory  of  outpost  duty.  But  this 
is  a  branch  of  a  soldier's  education  which|  mora  than  any  others  needs  to 
be  leamti  not  by  theory  only,  but  bv  praatioe« 

Bid  one  not  know  byeaqperienoe  how  often  the  most  self-evidcnt  aadoms 
of  war  axe  negleoted  or  oontraTened  eren  by  those  who  ought  to  know 
better;  one  would  be  tempted  to  smile  at  tiie  simplicity  of  some  of  the 
mles  laid  doWDi  and  even  strongly  and  repeatedly  enforced,  in  the 
elementary  works  of  all  nations,  such,  for  instance,  as  exliortations  to 
vigilance,  which,  one  -^vonld  think,  ought  to  be  unneedecl  in  i)rcsence  of  au 
enemy,  or  the  recommendation  of  precautions  such  as  oue  would  suppose 
must  occur  to  the  mind  of  even  the  most  inexperienced.  But  when  avc 
see  that  master-minds  like  Frederick  the  Great,  iu  their  instructions  to 
the  officers  under  their  command,  consider  no  detail  too  trivial  to  dwell 
upon,  we  cannot  but  recognise  the  wisdom  endeavonring  to  supply  by 
rales  the  want  of  that  foresight  and  presence  of  mind  which  are  so  needfril 
in  service  of  this  nature,  but  the  poisession  of  which  is  so  rare  a  gift. 

Hie  systems  of  dififtffent  senrloes  are  becoming  gradually  more  and 
more  asnmilated,  as  might  naturally  be  expected  from  the  experience  of 
their  comparative  excellence  during  the  long  wars  of  the  Empire.  What- 
ever is  faulty  or  defective  in  the  system  of  any  army  is  soon  detected,  to 
its  cost,  when  brought  into  collision  with  a  b(  ttei*  system.  Still  the 
national  characteristics  will  be  more  or  less  pi  tsurved.  Our  iieigli l  ours 
the  French,  for  inst^mce,  who  like  to  reduce  everything  to  system,  enter 
into  minutiee  which  we  should  never  think  of.  In  a  recent  work  of  much 
merit  by  the  Fro&ssor  Military  Art  at  the  Imperial  Academy  of  Stt 
Cyr,  there  are  diagrams  showing  the  several  geometrical  figures  which  A 
corporal's  patrol  should  form,  according  ae  it  is  composed  of  from  tiiree  to 
eight  men. 

But,  though  the  first  principles  of  outpost  duty  are  universal,  and  can 
rarely  be  departed  from  with  impunity,  their  appfication  may  be  infinitely 
varied  according  to  the  nature  of  the  country,  the  character  of  the  enemy 
to  whom  you  are  opposed,  and  the  constitution  of  your  own  force.  Indeed 
I  may  say  that  they  must  be  greatly  modified  by  these  considerations. 
This  would  be  more  especially  the  case  when  European  troops  find  them- 
selves engaged  in  warfare  with  half-savage  nations  j  as,  lor  instance,  the 
French  in  Algeria,  or  we  ourselTes  in  New  Zealand  and  Kaffiiu*ia«  When 
opposed  to  disciplitied  armies  of  whatever  nation,  the  saftat  rule  is  to  treat 
your  enemy,  however  unenterprising  he  may  have  hitherto  shown  himaelfy 
with  due  respect;  to,  as  Marshal  Bugeaud  remarks, "  one  Intelligent  and 
eneigetio  man  may  change  the  habits  of  an  anuy.**  ^  An  army  counting 
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cm  the  mbtakes  of  the  many,**  says  DeolCAr,    wofold  limlf  conmiit  the 
most  fatal  of  murtakes." 
A  high  authority  on  all  matters  oonneoted  with  %ht  infktitry,  the  late 

8ir  Hany  Smith,  related  to  me  an  instance  of  the  heavy  penalty  incurred 
by  a  French  division  in  the  Peninsula  through  neglect  of  this  rule.  It 
had  been  for  some  time  in  face  of  a  Spanish  force,  and  had  doubtless  bcni 
in  the  babit  of  driving  in  their  piquets  with  ease  whenever  it  thought  fit. 
At  daybreak  one  morning  on  came  the  French,  with  their  usual  impe- 
tuosity ;  and,  presuming  on  their  former  success,  left  their  supports  too 
far  behind.  But,  unfortunately  for  them,  the  Spaniards  had  been  relieved 
during  the  night  by  a  British  division,  and  the  outposts  had  been 
tatai  up  by  the  Bifle  Brigade,  The  oonsequeaoe  uras  thai  they  met 
mth  a  Teiy  different  reception,  and  were  driven  bock  with  heavy  loM. 

Decker>  In  the  work  to  which  I  have  already  alluded,  attempts  to  ctanify 
the  difierent  natio&e  of  Europe  m  retrpect  to  ttiebr  qualities  as  light  troops. 
To  the  Germans  he,  as  a  Prussian,  of  course  awards  the  palm.  Indeed, 
in  another  part  of  his  book,  he  goes  so  far  as  to  assert  that  in  Spain  the 
Duke  made  use  of  his  Gorman  troops  only  for  outpost  duty  I  The  French 
he  calls  "  confident,"  meaning  of  course  over-confident ;  the  Kussians 
"dangerous,"  on  account  of  their  swarms  of  Cossacks;  the  Spaniards 
"lazy;"  and, what  concerns  us  most  nearly, lie  calls  the  English  "  heavy," 

Now  if  we  try,  as  ftr  ae  possible,  to  diirest  ourselves  of  national  preju- 
dice^ what  will  be  our  estimate  of  British  soldiers  as  light  troops  ?  That 
they  are  less  inteUigent  than  French  soldiers  we  must,  I  think^  alloir. 
The  fact  of  the  conscription  embracing  all  ranks  will  go  far  to  account 
for  this ;  in  proof  of  which  we  need  only  look  to  the  superior  aptitude  of 
our  Volunteers  for  learning  their  drill.  I  am  speaking  at  this  moment 
solely  of  intelligence. 

IMapier,  in  his  History  of  the  Peninsular  War,  asserts  that  the  army  lay 
down  to  rest  with  a  feeling  of  greater  security  when  the  cavalry  of  the 
German  Legion  held  the  outposts,  than  when  they  were  taken  by  our  own 
light  dragoons;  and  I  suppose  that  tiiere  must  have  been  some  grotmd  for 
i&B  asse^on.  It  should,  however,  be  borne  in  mind  that  the  Germans 
were  old  campaigners  when  they  joined  the  British  army  in  tiie  Peninsula, 
whereas  our  own  cavalry  had  never  taken  the  fi  l  l  In  fore.  I  may  here 
remark  that  the  caie  and  the  detail  with  which  the  duties  of  outposts  are 
laid  down  in  Grerman  military  works  seem  to  show  not  only  the  attention 
paid  by  them  to  this  subject,  but  their  national  aptitude  for  warfare  of  this 
nature. 

My  own  experience  would  lead  nie  to  think  that  the  British  soldier  is 
not  so  watchful  as  the  foreigner.  I  have  not  forgotten  that  during  the 
first  mnter  on  the  heights  of  Inkermiui,  when  our  outpost  duty  was  the 
most  harassing  and  the  most  critical,  our  poor  fellows  were  sadly  over- 
worked and  underfed,  and  that  under  such  depressing  influences  watchful- 
ness was  doubly  hard;  yet  even  under  more  fevourable  circumstances 
tbere  certainly  was  a  want  of  vigilance  which  it  required  all  the  exertions 
of  their  officers  to  guard  against.  And  this,  I  think,  may  in  some  measure 
be  attributed  to  a  constitutional  indifference  to  danger.  Certainly  it  is 
better  than  the  opposite  extreme  of  over-sensitiveness  to  danger,  which 
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leads  to  so  many  fi&Ise  alanns,  even  If  it  does  not  entail  more  eerioiM 

consequences. 

Considering  the  indiscriminate  nature  of  our  recruiting,  which  brings 
into  our  ranks  many  men  physically  and  morally  imfit  for  the  duties  of 
light  infantry,  there  is  much  to  be  said  in  favour  of  our  former  system  of 
flank  companies  j  but  doubtless  the  disadvantages  more  than  outweighed 
tlie  advantages  of  tliia  eeleetiQn.  All  distinebona  between  raiments  as 
wdl  aa  between  companies  is  also  Tirtually  done  away  with;  for,  though 
some  few  are  still  ealied  light  in^try,  yet,  armed  and  trained  as  they  all 
axe  alike,  there  is  no  rcil  difference,  except  that  a  long-established  good 
system  of  training,  and  the  prestige  that  attaches  to  the  old  Light  Division, 
makes  such  r^ments  as  the  4drd,  52nd,  and  fitfie  Brigade  hard  to 
equal. 

But,  whatever  drawbacks  there  may  be.  to  the  present  system,  the 
numerical  weakness  of  our  army  compared  with  those  of  other  powers, 
and  the  consequent  necessity  of  every  part  of  it  being  prepared  to  act  in 
any  capacity,  have  left  us  no  option,  and  we  must  make  the  best  of  the 
materials  we  hare. 

I  may  remark  here,  that  in  the  French  Army  the  distmotioQ  between 
heavy  and  light  r^g^ents  of  the  line  has  been  abdished  within  the  last 
ten  years;  Init,  on  the  other  hand,  the  number  of  the  battalions  of  ohas- 
senrs  has  been  augmented,  and  greater  care  than  ever  has  been  bestowed 
upon  their  composition,  and  upon  their  training,  wTiich,  as  all  my  military 
hearers  are  awaro,  is  special,  and  calculated  to  develop  to  the  utmost  all 
those  physical  and  mental  qualities  required  for  tlie  efficient  performance 
of  the  duties  of  light  troops.  The  chasseurs  are  recruited  in  particular 
departments  of  France,  especially,  if  1  am  not  mistaken,  in  the  moun- 
tainous district  of  Auvergne. 

But,  to  return  to  our  own  serrice,  there  is  a  coolness  in  danger,  for 
which  the  British  soldier  has  been  always  conspicuous,  whidi  should  go 
for  to  make  him  superior  to  aB  others  Jbr  on^tost  duty;  for  it  is  wh^ 
acting  individually,  or  in  small  p  arties,  that  the  qualities  of  self-possession 
and  self-reliance  become  of  highest  Talue;  and  the  more  so  when  com- 
bined, as  is  the  case  with  our  soldiers,  with  physical  superiority.  It  is 
only  necessary  to  read  the  secret  instructions  of  the  Great  Fr^lerick,  and 
some  of  Napoleon's  letters  to  his  brother  Joseph,  written  just  after  the 
battle  of  Maida,  to  see  that  it  is  not  in  i  very  army  that  coolness  under 
fire  can  be  reckoned  upon,  as,  hap]jily,  it  may  be  with  us. 

Those  who  have  served  with  a  i  reucli  army  in  the  field,  must  have 
perceived  that  they  inTariably  attempt  to  make  up  for  their  inferiority  in 
thk  respect  b^  an  increase  of  numbers.  A  detadied  post  which  we 
flhcfuldhcdd  with  a  subaltern's  party,  they  would  occupy  with  a  whola 
company;  and,  in  place  of  a  chain  of  sentries  along  their  front,  they 
would  sometimes,  in  exposed  positions,  plant  a  chain  of  small  piquets. 

Still,  our  neighbours,  with  their  usual  self-complacency,  arc  perfectly 
satisfied  of  their  vast  superiority  to  us  as  li^ht  troops;  in  proof  of  which  I 
need  only  adduce  the  following  remark  made  by  a  French  marshal  to  an 
English  officer,  since  the  Russian  War:  "  Should  it  ever  be  my  ill  fortune,*' 
he  said,  **  to  be  opposed  to  an  Kn<rlish  army,  do  not  suppose  that  I  sliuuld 
be  so  foolish  as  to  attiick  them  m  their  position;  nor  ^^huuid  I,  pei'haps, 
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await  their  attack  in  mine;  but  I  would  harass  them  out  of  their  liveSf 
and  never  allow  them  to  close  an  eye." 

On  the  principle  of  fas  est  et  liostc  doceri,"  let  us  ask  ourselves 
whether  this  be  indeed  our  weak  point,  and,  if  it  is,  let  us  use  every  exer- 
tion to  strengthen  it. 

Within  the  last  few  years,  far  more  attention  has  beeu  paid  to  thisj  im- 
portant sabjeet  than  fonnerly;  to  which  the  introduction  of  the  rifled 
musket  has  greatly  eontiibnted.  It  was  felt  that  it  was  too  costly  and  too 
perfect  a  weapon  to  be  phused  in  unddUed  hands*  and  that,  if  it  was 
valuable  when  used  by  troops  of  position,  it  might  be  made  tenfold  more 
so  when  used  by  light  troops  thoroughly  instructed  in  its  use. 

Tt  is,  I  think,  impossible  to  ovori  nte  the  benefits  that  the  army  has 
derived  from  the  establishment  of  the  School  of  Musketry,  not  merely 
from  the  improvement  in  our  rifle  practice,  important  as  that  is ;  but  from 
the  increased  zeal  and  intelligence  of  all,  whether  ofiicers  or  men,  who 
have  passed  through  a  course  of  training  at  Ily the— qualities  which  they, 
in  their  turn,  impart  to  those  who  pass  under  their  instruction.  The 
fecnltfr  of  judgiog  distances  correctly  is,  in  itself,  no  slight  advantage  in 
light  mfantiy  movementa,  independent  crif  the  mere  aim;  and  the  increased 
confidence  of  tJie  soldier  in  his  weapoUi  resulting  from  his  better  acquaint- 
ance with  its  powers,  must  necessaiily  increase  his  confidence  in  his  own 
means  of  resistance  against  any  enemy  to  whom  he  may  find  himself 
opposed. 

It  is  a  question  of  the  dcric^t  interest,  and  one  which  at  the  present 
moment  is  occupying  the  thoughts  of  our  most  scientific  officers — naval  as 
well  as  militniy  —  how  far  the  iutroduction  of  what  the  French  call 
"  aruaes  de  precision,"  will  aHect  all  operalioiis  of  war;  and,  with  your 
permissiou,  I  will  ofibr  a  few  remarks  upon  its  bearing  on  that  particular 
branch  of  which  we  are  treating. 

I  have  had  the  advantage  of  discussing  thb  subject  with  General  Hay 
and  Colonel  Wilford<— two  very  high  authorities-— and  it  is  the  decided 
opinion  of  both,  that  the  Enfield  rifie  is  essentially  a  defensive  weapon* 
A  very  cursory  examination  of  the  grounds  on  which  this  opinion  has 
been  formed  wiU  convince  every  one  of  its  validity.  It  is  obvioiis  that 
the  Enfield  rifle  is  used  with  far  greater  effect  by  stationary  troops  than 
by  troops  in  motion.  It  is  in  tlic  hurry  and  excitement  of  a  rapid 
advance— and  in  attacks  upon  outposts  ndvanccs,  to  be  successful,  must- 
be  rapid — ^that  rifled  muskets  arc  of  kuot  value.  With  a  constantly  and 
rapidly  decreasmg  range,  the  sights  are  no  longer  of  use,  even  were  the 
men  disposed  to  use  them;  whereas  the  piquet,  which  in  most  cases  must 
have  had  time  to  ascertain,  if  not  by  actual  measurement,  at  least  by 
leisurely  survey,  the  distance  of  every  point  at  which  an  enemy  can  show 
himself,  is  prepared  to  welcome  him  witk  a  concentrated  fire. 

Tliink  how  this  advantage  may  be  increased  by  an  abattis,  or  any 
other  obstacle,  natural  or  ai  tificial,  which  may  have  the  effect  of  impeding, 
even  for  a  few  tnoncuts,  the  advance  of  the  attacking  force.  'I  bmk  too 
of  the  distance  at  whicli,  in  a  moderately  open  country,  the  assailants 
must  come  under  fire,  and  it  will  be  evident  liow  greatly  the  mcieased 
range  will  be  in  favour  of  the  defending  party. 

On  the  other  hmdi  it  cannot  be  den&d  tliat  henceferih  U  will  be  necea* 
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sary  for  outposts  to  take  tip  more  distant,  and  conseqiiently  more  ex- 
posed,  positions  tlinn  has  hitherto  been  usual,  in  order  to  prevent  the  camp 
or  bivouao  from  being  annoyed  by  the  enemy's  artillery-— I  may  even  add, 
by  their  riflemen.  This  will,  as  a  necessary  consequence,  lead  to  an 
increase  in  tlie  number  of  supports  requisite  to  insui*e  the  safety  of  the 
advanced  posts,  in  the  event  of  their  having  to  fall  back  upon  the  main 
boclj. 

We  may  see  fiom  these  oonaiderBtionB  bow  expedient  ift  is  fliat  ail 
troops  should  be  thomgUy  trained  to  act  as  light  infantry.  With  the 
formidable  weapons  now  in  naer-and  who  can  say  that  ttiey  have  yet 
reached  their  Mmit  ? — not  only  will  more  nunwrotts  outposts  be  needed, 

but  increased  rapidity  of  movement  genernlJy,  nnd  the  power  of  advnncinir 
or  retiring  without  disorder  under  £re  in  looser  formation  than  the 
colunm  or  even  than  the  line. 

One  certain  elTect  of  the  lontr  range  will  be  that  in  future  piquets  will 
feel  the  necessity  of  protecting  themselves  by  Held  works  of  one  kind  or 
another,  whenever  the  nature  of  the  ground  affords  them  no  cover.  I 
should  mention,  however,  that  the  Frendi  are  of  opinion  tiiat  the  habit  of 
entrenching  themselves  makes  the  outposts  timid,  and  therefbre  do  not 
pennit  it  except  under  special  circumstances.  Cor  own  experience  in 
the  trenches  goes  far  to  confirm  this  opinion. 

I  must  premise  that  the  observations  I  am  about  to  make  on  outpost 
(iTitics  npply  solely  to  tlie  cmploymoni  of  infantry.  Having  received  my 
iiiilitary  educat  ion  in  tlie  Rifle  Brigade,  that  branch  of  the  service  has 
been  of  course  niy  special  study  ;  and  in  the  field  I  have  had  no  expe- 
rience of  the  employment  of  cavalry  and  artillery  in  those  duties. 
Such  an  extejision  uf  my  subject,  did  I  even  feel  myself  competent 
to  it,  would  also  maike  it  difficult  to  compress  it  within  the  limits  of  a 
lecture. 

In  a  level  and  more  or  less  open  country  cavalry  would  evidently  have 

decided  advantages  over  infimtry  in  the  celerity  of  meir  movements,  and  in 
being  able  to  observe  the  enemy  at  a  greater  distance,  and  would  there- 
fore be  largely  employed.  But,  beyond  giving  to  the  infantry  outposts—* 
for  these  would  of  eoiirse  not  be  superseded  by  the  cavaliy  piquets- 
some  increase  of  security,  it  would  not,  T  conceive,  materially  affect  tho 
dispositions  that  an  officer  in  charge  of  outposts  would  make,  inasmucii 
us,  from  the  wide  arc  dciscribed  by  a  chain  of  cavalry  piquets,  it  would  be 
impossible  at  all  times  to  prevent  even  large  bodies  of  troops  from  passing 
unperceived  through  thdr  intervals.  Bbr  iiotance^  in  the  operations  on 
the  Coa  in  1810,  one  regiment  of  Gennan  hussars  covered  a  £ront  of 
twenty-five  mileS)  and  was  seveial  miles  in  advance  of  the  most  advanced 
infantry  outposts. 

As  regards  the  employment  of  cavalry,  I  will  only  add  that,  in  all  conn* 

tries  except  such  as  are  absolutely  impracticable  for  cavaliy— and  our 
Chairman  can  tell  us  from  personal  experience,  thnt  even  the  most  rugged 
parts  of  the  Pyrenees  were  not  impracticable — small  bodies  of  horse,  when- 
ever available,  are  invariably  attached  to  the  infantry  outposts  for  the 
purposes  of  communicating  more  rapidly  with  the  main  body,  of  furnish- 
ing patrols,  and  of  occupying  with  vedettes  points  which  are  too  distant 
to  be  prudently  held  with  infimtrgr.   The  maimer  in  which  they  should 
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perform  these  most  importaut  duties  will^  I  hope,  ibrm  the  subject  of  a 
future  lecture  in  this  place. 

TIm  employment  of  artiUeiy  piesupposes  openftioiia  on  a  laiger 
acale  dian  oomea  within  the  scope  of  this  tectnre,  which  will  treat  tmj 
of  the  handKng  of  incliTidtial  piquets ;  nor  haa  it  any  direct  bearing 
upon  the  subject,  its  value  consisting  in  the  support  wat  guns  afibid  to 
the  piquets  whether  acting  on  the  defensiye  or  the  offensive. 

I?!  its  main  features  the  system  of  outposts  adopted  in  the  English, 
French,  and  German  araiies  is  one  and  tlie  same.  Tn  nil  there  is,  as  a 
general  rule,  a  triple  cordon  to  protect  the  main  body  ;  first,  the  chain  of 
sentries,  which  with  us  are  always  double  (with  the  French  and  Austrians 
they  are  only  doubled  on  posts  which  require  more  tlian  ordinary  vigi- 
lance^ ;  next,  the  line  cf  niqoets,  properly  so  oalled,  from  whioh  tim 
aentnea  axe  ftumiahed  ;  and  iaatly,  the  aapporta.  Where  the  oatpoata  are 
covering  a  large  body,  and  consequently  are  thrown  far  in  advance,  (here 
would  be  besides  these,  a  reaerve,  which  would  he  fbrniahed  from  the 
main  body,  and  would  occupy  some  strong  position  coveting  the  camp. 
Tlie  supports  will  be  posted  at  central  points.  Where  several  roads  con- 
verge t(jwards  the  camp  the  point  of  junction  mu«!t  be  strongly  hold,  in 
order  that  support  may  he  sent  in  whatever  direction  it  may  be  needed, 
and  that  the  advanced  posts  may  have  a  rallying  point  on  which  to  fall 
back. 

The  nature  of  the  ground  may  further  require  the  detaching  of  small 
piqueta  of  support  to  atrengthen  weak  pointa  of  the  line,  or  to  keep  up  a 
oommimication  between  the  piqueta  and  their  advanced  aentnea  where 
the  latter  are  concealed  from  view  by  ine<nialitiea  of  the  ground.  Of 
oourse  service  of  thia  nature  cannot  be  fettered  by  specific  mlcs. 

Tlie  comparative  ^^trenp^fh  of  the  compfment  parts  r>f  the  outposts  is 
det*;rmined  by  the  necessity  of  having  a  sufficient  number  of  reliefs  to 
divide  the  duties,  whicli  become  the  more  severe  the  nearer  to  the  enemy. 
Thus  tliu  piquets  must  be  of  at  least  three  times  the  number  of  the  sentries 
they  are  culled  upon  to  furnisli.  The  supports  are  only  required  to  be 
of  equal  strength  with  the  piquets,  as  under  ordinary  circumstances  piqueta 
are  aeldom  reSeved  during  dieir  tour  of  dut^,  but,  aa  the  aapporta  are 
required  to  aend  ontfreqinent  patn^,  it  la  deairahle  that  they  ahoiild  be  of 
anffiotent  strength  to  enable  them  to  perfbnn  thia  duty  without  weakening 
themselvea  too  much. 

Whenever  possible  the  outposts  should  all  belong  to  the  same  corps  or 
brigade.  Tt  ensures  greater  unity  of  action  ;  and  the  confidence  that  the 
men  natimilly  feel  in  their  comrades,  and  in  their  officers,  is  a  source  of 
strength. 

I  have  already  observed  that,  in  the  application  of  the  rules  laid  down 
for  outpost  duiies,  an  officer  must  be  guided  by  the  natuie  of  the  ground 
he  la  ordered  to  occupy.  It  ia  obriooa  that  in  aa  onendoaw  and 
nnwooded  oountijr  a  compaiatiyely  amall  mtmher  of  piqueta  will  anffice 
to  eofer  all  the  approach  effMially ;  while  in  a  eonntrjr  dotted  with 
patches  of  wood,  or  otherwiae  intersect^,  it  is  almoatinmoaaible  with  any  . 
number  to  guard  against  a  aurpriae.  In  anoh  a  eaae  the  only  remedy  is 
to  aeid  out  fre'^uent  patrol??. 

In  the  combat  of  Maya  the  value  of  patrols  under  such  oircumstaacea 
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was  strongly  exi^mplifiecl.  A  louiid  liill  iu  front  of  tlic  British  position 
masked  the  movements  of  the  enemy  in  one  direction.  It  was  too  distant 
to  be  occupied  hy  ui^bt.  In  the  monung  a  staff  officer  having  patzoUed 
round  it^  disoorered  enongh  to  make  him  order  np  the  light  companies  in 
support  of  the  nearest  piqaety  which  was  in  a  very  exposed  position.  Thcj 
had  onlj  just  time  to  fanaa.  on  a  neok  of  land,  a  short  distance  in  rear» 
when  a  French  division  appeared  on  the  summit  of  the  hill,  follow  ed  by  a 
second.  The  piquet  was  forced  back  with  great  loss  upon  the  light 
companies,  who  with  difficulty  sustained  the  sliock  until  reiulbrced.  Upon 
this  Nupicr  makes  the  following  observations  :  "  The  Portuguese  cavalry 
patrols,  if  any  went  out,  which  is  uncertain,  might  have  neglected  their 
duty,  and  doubtless  the  front  should  have  ]>ecn  scoured  in  a  more  military 
manner ;  but  the  infimtry  piquets  and  the  light  companies  so  happily 
ordered  up  were  xeady,  and  no  man  wondered  to  see  the  French  oohunns 
crown  the  great  h^  in  front  of  the  pass.*' 

Perhaps  one  of  the  surest  te^ts  of  a  good  light  in&ntiy  officer  is  to  be 
.able  to  cover  his  front  thoroughly  with  as  small  a  number  of  men  as 
possible.  A  good  disposition  of  your  outposts  will  more  than  compensate 
for  a  deficiency  of  num'berfl.  The  first  impulse  of  an  inexperienced  officer 
is  to  occupy  every  commanding  position,  which  is  quite  unnecessary  even 
had  you  the  men  to  spare.  Even  an  experienced  oliicer  will  generally 
find  on  revisiting  his  advanced  posts  that  he  can  make  a  more  judicious 
and  a  more  economical  distribution  of  his  force. 

One  of  the  best  proo&  that  the  distrifautiQn  is  really  judicious  will  be 
the  iiust  of  his  own  posts  beii^  hidden  from  the  view  of  tibe  enemy,  while 
themselves  overlooking  the  whole  country  roond.  Tet>  dedrable  as  this 
concealment  is,  he  must  not  sacrifice  to  it  the  advantage  of  gaining  an 
.extended  look-out. 

In  many,  I  might  perhaps  say  in  most,  cases  the  features  of  the  country 
will  mark  out  the  natural  cordon  of  the  outposts.  There  will  be  either 
the  course  of  a  stream  or  a  line  of  road,  or  a  ridge  of  heigiits  to  determine 
this  point  for  you.  But  in  a  country  abounding  in  small  hills  it  is  difficult 
to  know  where  to  stop  with  your  piquets  and  sentries.  There  will  always 
be  some  eminence  just  beyond  your  actual  position  which  it  would  be 
desirable  to  occupy.  Here  great  judgment  is  required,  for  the  advantage 
to  be  gained  may  be  more  than  balanced  by  the  disadvantage  of  a  too 
great  extension  and  consequent  weakening  of  your  line.  Yet  this  latter 
alternative  must  sometimes  be  preferred,  fbr  it  is  better  to  risk  the  loss  of 
a  post  than  to  compromise  the  safety  of  the  army.  An  instance  in  point 
may  be  found  in  the  battle  of  Albuera,  where  Napier  attributes  the 
imminent  danger  of  the  Allies  to  the  neglect  to  occupy  with  a  piquet  a  hill, 
behind  which  the  French  were  in  consequence  enabled  to  make  their 
disposition  for  the  attack  unperceived. 

This  is  a  question  which,  like  many  others  in  this  most  responsible 
service,  must  be  left  to  the  judgment  of  the  officer  in  command.  It  may» 
however,  be  laid  down  as  a  fimdamental  rule  that  wherever  possible 
the  outposts  must  feel  those  of  the  enemy.  To  ascertain  his  exact  posi- 
tion is  one  of  the  chief  objects  for  whidh  they  axe  posted.  The  increased 
rapidity  of  the  movements  of  troops  in  modem  w^are  renders  this  task 
at  once  the  more  necessary  and  the  more  difficult  of  execution.  Under 
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any  circumstances  tlie  outposts  must  be  sufficiently  distant  to  give  the 
main  hody  amp]e  time  to  get  under  arms. 

A  happy  mixture  of  caution  and  boldness  will  in  most  cases  be  successful, 
it  will  inspire  your  men  with  greater  confidence  than  more  timid  measures. 
Danton*s  celebrated  saying,  "  De  I'audace  !  de  I'audace  !  et  toujours  de 
Taudace  !*'  may  in  some  cases  be  well  applied  to  the  conduct  of  outposts, 
provided  of  oonxse  that  daring  does  not  become  ^Ihardiness.  If  the 
Bne  of  retreat  of  an  advanced  piquet  has  been  oarefully  studied,  it  will 
generally  be  able  to  fall  back  with  saiet^  in  the  daytime  even  before 
a  greatly  superior  force.  At  night  there  is  probably  less  risk  of  its  being 
cut  off,  for  it  has  the  advantage  of  a  better  acquaintance  with  the  ground, 
and  in  a  night  attack  thn  inovements  of  the  assailing  force  are  rendered 
hesitating  by  the  fear  of  falimrr  into  some  unseen  danger.  If  in  immediate 
contact  with  an  active  enemy,  the  security  of  a  piquet  at  night  may  be 
greatly  increased  by  changing  its  position  from  time  to  time,  even  if  it  be 
only  by  moviiig  it  a  feiy  yaxds  to  the  right  or  ki't.  It  is  almost  unneces- 
sary to  say  that,  under  such  cirenmstances,  the  night  post  of  a  piquet  must 
always  be  taken  up  after  dark,  and  that  the  ordinary  precautions  of 
preserving  silence  and  having  no  fires  must  be  strictly  observed.  The 
sentries  vUl,  as  a  matter  of  course,  be  withdrawn  from  the  heights  into 
lower  ground,  in  order  that  they  may  better  discern  the  outline  of  an 
advancing  body  against  the  sky. 

In  most  works  on  outpost  duty  it  is  laid  down  as  a  rule  tliat  the  chain 
of  piquets  should  be  drawn  closer  by  night.  Marshal  Bugeaud,  on  the 
contrary,  insists,  and  with  s  ine  show  of  reason,  tliat  it  should  be  ex- 
tended. "  In  the  daytime,"  he  miyst  it  is  the  eye  that  guards,"  whereas  at 
night  the  enemy's  approach  can  only  be  known  by  actual  contact,  and 
tiieiefore  he  must  be  felt  for  at  a  greater  distance  in  order  to  guard  against 
surprise* 

Still  it  would  hardly  be  advisable  to  extend  your  chain  of  outposts  by 
night,  or  even  to  occupy  as  much  ground  as  by  day,  for  the  necessity  of 
planting  your  sentries  closer  to  each  other  would  entail  a  considerable 

reinforcfTiient  of  the  piquets.  As,  however,  in  a  night  attack  tho  enemy 
would  scarcely  venture  to  quit  the  roads  for  tear  of  missing  his  way,  it 
might  be  expedient  to  station  advanced  piquets  on  tlie  principal  approaches, 
not  posting  them  across  the  road,  but  on  eitlier  side.  In  a  work  on  out- 
posts, published  a  few  years  since  in  Austria,  it  is  suggested  that  on  a 
dark  night  withered  branches  should  be  thrown  upon  the  road  some 
forty  or  fifty  paces  in  front  of  the  post,  that  the  approach  of  any  party 
ndgbt  be  betrayed  by  the  rustling  of  the  leaves.  In.  the  same  book  men- 
tion is  made  of  snudl  posts  called  scknarr-pasttttf  which  I  never  heard  of 
before.  The  literal  transktion  is  rattle-posts,  and  their  duty  is  simply 
that  of  watchmen.  Thvy  are  thrown  out  on  dark  nights  in  front  of  al! 
piquets,  whether  infantry  or  cavahy,  to  listen  for  the  approach  of  an 
enemy.  In  the  latter  case  they  arc  dismounted  and  stationed  at  some 
distance  from  the  piquet,  that  the  noise  of  the  horses  may  not  interfere 
with  their  hearing.  Butj  alWr  all,  the  security  of  a  position  will  be  equally 
attained,  and  with  less  risk,  by  sending  out  frequent  patrols,  especially 
towards  break  of  day. 
Night  attacks  arc  seldom  resorted  to  in  these  days*  Even  when  the 
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preconcerted  instructions  have  hvon  fully  carried  out,  which  rarely 
happens,  the  confusion  and  uncertainty  inscpnrable  from  such  attacks 
seldom  allow  of  any  decided  advantage  being  gained.  Our  own  experience 
in  the  Crimea  shows  how  easy  it  is  to  miss  your  way  at  night  even  on 
ground  with  which  you  are  thoix)Uglily  ac*|uaiuLed. 

In  a  little  work  of  Manlial  Bugeaud,  an  anecdote  is  related  which 
bears  upon  this  point :  An  oflSoer  received  ordm  one  evening  to  occupy 
a  certain  position— -a  ednewhat  ezpowd  one,  no  doubt;  he  ventured  to 
remonBtrate,  saying  that  his  piquet  would  certainly  be  cut  off  before 
moniing.  The  general  then  ordered  him  to  take  a  party  after  dark  and 
carry  off  an  advanced  post  of  the  enemy,  the  position  of  which  he  pretty 
well  knew.  He  now  began  to  speak  of  the  difficulty  of  finding  by  night 
exactly  wliero  tlu^  post  lay;  upon  which  the  poncral  remarked  th&t 
probably  the  enemy  would  experience  the  same  dilhculty  in  finding  his 
post,  and  directed  him  to  obey  his  first  order.  The  Marshal  then  adds,  as 
the  result  ui  a  long  experience,  tliat  if  these  duties  are  performed  with 
oomnkon  intelligenoe  die  piquets  will  run  no  risk,  and  the  army  will  camp 
in  security.  An  officer  in  command  of  a  reserve^  or  of  a  support,  having 
several  piquets  in  advance  of  it»  may  find  it  useful  to  adopt  a  plui  wludi 
we  tried  in  the  Crimea.  At  night  he  will  sometimes  find  it  difficult  to 
know  from  which  of  the  piquets  a  shot  is  fired,  especially  if  he  is  not 
familiar  with  the  ground.  But  l)y  placing  sticks  or  heaps  of  stones  in 
front  of  his  support,  pointing  in  the  direction  of  each  of  tlie  several 
advanced  posts,  lie  will  find  them  of  great  assistance  in  determining  from 
wliat  point  the  firing  proceeds. 

Attacks  ai'e  usually  made  at  daybreak,  all  the  preliminary  dispositions 
having  been  made  imder  cover  of  night.  For  this  reason  troops,  when 
near  &e  enemy,  are  always  under  arms  an  hour  before  dawn,  and  remain 
so  imtil  intell^;ence  is  received  from  the  front  that  all  is  quiet;  for  the 
same  reason  the  relief  of  the  outposts  usually  takes  place  at  this  hour, -in 
order  that  they  may  be  in  double  strength  to  repel  any  sudden  attack. 
The  old  piquets  are  not  withdrawn  until  there  is  sufficient  light  to  discern 
objects  at  a  consirlerable  distance.  The  soldier's  well-known  criterion  of 
daylight  is  when  you  can  sec  a  white  horse  a  mile  off ! 

It  was  a  frequent  practice  ^vith  Napoleon  to  make  a  threatening  move- 
ment with  his  outposts  at  dusk,  in  order  to  throw  the  enemy  on  the  deien- 
sive,  and  disconcert  any  offensive  movement  that  he  might  have  been 
planning. 

If  a  piquet,  in  retiring  before  a  superior  force,  finds  itself  hard  pressed, 
it  is  sometimes  advisable  to  diverge  a  little  ih>m^  tibe  direct  line  of  retreat, 
especially  if  by  so  doing  you  can  draw  the  enemy  into  more  broken 

ground.  In  both  the  French  and  Prussian  services  this  diagonal  line  of 
retreat  is  enjoined  as  the  rule.  By  so  doing  you  also  leave  the  fnmt  of 
your  support  clear,  and  exposo  tho  enemy  to  a  flank  fire.  Care  must, 
however,  he  taken  not  to  lose  sight  of  the  advancing  force,  as  this  might 
compromise  the  safety  of  your  support.  It  may  also  be  advantageous  to 
retire  in  two  divisions,  which  can  afford  each  other  a  mutual  support. 

It  will  depend  upon  circumstances  whether,  in  the  event  of  the  piquets 
being  attacked,  they  should  fall  back  upon  the  supports,  or  the  supports 
advance  to  their  assistance.  The  latter  is  somewhat  daaigerous,  unless  a 
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corresponding  advance  he  made  hy  the  reserve,  if  there  be  one,  or  rein- 
forcements be  at  once  sent  fonvai  d  from  the  main  body  to  take  their 
place.  If,  however,  the  piquets  be  hard  pressed,  and  it  be  important  to 
maiotain  ihe  |>osition,  the  supports  muak  adyance  witfaont  hedtatoit 
fsnduig  immediate  notice  to  the  lear*  Under  no  circumetanoee  must  Ute 
aopports  fidl  back  untQ  Ouy  have  rallied  to  them  all  the  advanced 
piqaeti.  OutpoBtSi  even  when  seriously  threatened,  must  not  lightly  ' 
relinquish  their  ground ;  by  showing  a  bold  front  they  may  often  force  the 
enemy  to  discover  his  force  an^l  even  to  develop  his  intentions.  All 
waste  of  amnannition  by  unnpc*  asary  or  too  rapid  firing  must  bo  cnrefully 
checked.  The  temptation  to  the  latter  fault  will  be  greatly  increased  if 
ever  it  should  be  decided  to  arm  our  inlimtry  with  breech-loaders.  The 
former  is  still  more  objectionable,  for,  besides  throwing  away  ammunition, 
which  it  if  always  diffioalt|  and  sometimes  impossible,  to  replace,  it  has 
the  effect  of  needlessly  alarming  and  harassing  the  troops,  to  whom  when  > 
on  active  service  every  hour  of  repose  is  of  incalculable  value.  It  is  only 
in  aetual  self-defence,  or  when  the  intended  advance  of  the  enemy  la 
beyond  a  doubt,  that  the  sentries  should  ever  fire.  If  they  have  only 
reason  to  su-'pe^t  that  an  attack  is  meditated,  it  is  better  to  send  a  man  to 
the  rear  t  j  warn  the  supports,  without  obliging  the  main  body  to  stand  to 
their  arms. 

There  is,  perhaps,  no  campaign  on  recoixl  of  equal  dui  ation,  and  on  so 
large  a  scale,  which  was  so  uninstructive  in  all  that  relates  to  outpost 
dote  as  the  late  war  with  Bnssia.  Lallemand  in  his  excellent  treatise 
on  the  minor  operations  of  war,  defines  the  object  of  outoosts  as  twofold; 

The  saftty  of  the  corps  that  establishes  them,  and  the  observation  of  the 
enemy's  troops."  Now  in  the  Crimea  the  nature  of  the  ground,  and 
other  causes,  restricted  us  entirely  to  the  former  of  these  duties.  In  the 
Second  Division  we  had,  during  the  first  few  months  of  the  piege,  heavy 
and  harassing  piquet  duties,  but  their  sole  object  was  to  guard  our  own 
position,  as  far  as  possible,  against  a  surprise ;  and  night  after  night  the 
same  posts  were  necessarily  occupied  to  cover  the  approaches  to  our  camp.  . 
The  bulk  of  the  Russian  army  lay  on  the  heights  beyond  the  Tchemaya, 
nt  n  distance  of  more  than  two  miles,  and  in  a  position  so  unassailable 
that  they  needed  no  outposts  and  probably  had  none. 

Nor  has  the  most  recent  European  war  been  more  instructive  in  this 
respect,  though  from  the  introduction  of  improved  firearms  we  might  have 
expected  some  valuable  experience.  In  the  first  place,  the  rich  plains  of 
L  nribardy  arc  so  hin;hly  cnltivated,  and  covered  with  such  luxuriant 
v(  gotiition,  that  military  operations  were  almost  confined  to  the  high 
roads,  at  least  during  the  earlier  part  of  the  campaign.  And  in  the  second 
place,  if  I  may  presume  to  say  so,  the  outpost  duty  of  both  armies  appeara 
to  have  been  conducted  with  so  much  carelessness  that  we  have  nothing 
to  learn  from  it.  It  is,  I  believe,  an  nndoabted  fact  that  on  the  eve  of  the 
battle  of  Solforinoy  the  two  armies  were,  at  some  points  at  least,  not  more 
than  five  miles  apart,  and  yet  remained  in  utter  ignorance  of  each  other^s 
approach  until  they  came  into  actual  collision. 

In  studying,  therefore,  the  second  and  most  interesting  portion  of  the 
duties  of  outposts,  or  rather  the  combination  of  the  two,  we  must  look  to 
the  annals  of  farmer  campaigns  for  our  instruction,  and  nowhere  can  we 
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find  it  more  readily  or  more  fully  than  in  tlie  history  of  the  Peninsular 
Wap*^  war  carried  oq  between  two  of  1^  beel  tndned  armies  of  Europe, 
and  on  a  soale  which  enables  ns  to  follow  and  critidse  the  morements, 
not  merely  of  large  bodies  of  troops,  but  of  brigades,  angle  regiments,  and 
even  detached  companies^  ihns  affording  practical  instruction  to  officers  of 
every  rank*  That  war  possesses,  moreover,  this  additional  advantage, 
that  the  one  side  consisted  of  troops  of  our  own  nation,  which  will  make  it 
a  surer  guide  for  any  future  operations  in  which  we  ourselves  may  be 
called  upon  to  take  part. 

Perhaps  the  best  study  for  light  infantry  movements  in  tlie  field  ^s  ill  be 
found  in  General  Craut'uid  6  celebrated  operatiuns  on  the  Coa  iii  1810, 
and  in  the  campaigns  of  1812-18  in  the  Pyrenees.  The  first  of  these 
will  teach  tts  how  these  movements  should  be  conducted  in  a  comparalivdjr 
level  and  open  country;  the  second  will  give  ns  valuable  lessons  in  moun- 
tain warfare,  and  in  the  guard  of  passes  and  defiles. 

It  is  laid  down  by  aU  military  writers,  as  the  leading  principle  of  out- 
post duties,  that  all  engagements  with  the  enemy  must  be  ayoided  when- 
ever possible,  unless,  indeed,  the  safety  of  the  main  body  should  impera- 
tively demand  the  maintenance  of  a  post  at  all  hazards.  This  is  implied 
in  the  name  of  secondary  operations  of  war  applied  to  these  duties.  Nume- 
rous instances  are  recorded  of  partial  and  even  general  actions  having  been 
brought  on,  and  the  best  laid  plans  of  the  general  defeated,  by  unnecessary 
and  01-judgcd  engagements  between  the  outposts.  It  seldom  happens,  or 
raiher  it  should  seldom  happen,  ^t  outposts  are  forced  into  an  engage- 
ment. It  usually  implies  a  want  of  vigilance  or  of  prudence* 

Now  Crauiurd,  though  a  great  soldier — and  the  value,  even  at  the  pre- 
sent day,  of  his  standing  orders  for  the  Light  Division  proves  that  he  was 
a  great  soldier — was  in  the  constant  hribit  of  contravening  this  principle. 
He  seemed  to  delight  in  provoking  an  attack,  irom  the  consequences  of 
which  he  was  on  more  than  one  occasion  saved  only  by  the  excellence  and 
gallantry  of  his  troops.  The  force  under  his  command  was  indeed  com- 
posed of  the  hueat  materials.  It  consisted  of  Sir  Hew  lioss's  troop  of 
nozse  artillery,  the  well-known  chestnut  troop,  the  finest  probably  in  the 
world;  a  regiment  of  hussars  of  the  German  L^on,  exceUent  light 
cavalry;  the  4drd,  52nd»  and  95th,  long  md  carefully  discipSined  by  Sir 
John  Moore;  and  two  battalions  of  Portuguese  ca^dores,  officeved  by 
Englishmen,  and  under  such  guidance  adnurably  adapted  to  a  service  of 
this  nature. 

Such  was  their  training,  that,  in  the  words  of  Napier,  seven  minutes 
'sufficed  to  get  under  arms  in  the  night;  a  quarter  of  an  hour,  night  or 
day,  to  gather  them  in  order  of  battle  at  the  alarm  pusts,  ^villI  baggage 
loaded  and  assembled  at  a  convenient  diiitancc  in  the  rear;  and  this  not 
upon  a  concerted  signal,  and  as  a  trial,  but  all  times  certain,  and  for  many 
ynonths  conseootively." 

Strong  advanced  guards,"  says  Deoker, are  exposed  to  ihe  temptatbn 
of  engaging  the  enemy  unnecessarily."  What  wonder,  then,  that  with 
such  a  force  under  his  command— a  little  army  in  itself — ^this  temptation 
should  have  been  too  strong  for  a  man  of  Cfraufurd's  fiery  temperament, 
and  that  in  his  thirst  for  distinction  he  should  at  times  have  forgotten  that 
the  safety  of  the  army  was  confided  to  his  keeping! 
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In  the  Historical  Record  of  the  52nd,  recently  published,  the  foliowing 
characteristic  conversation  between  the  Duke  aud  Cruufurd  is  recorded. 
On  the  latter  rejoiniug  the  army  after  one  of  these  halrbrt^th  escapes, 
Lotd  Wellington  asked  Him,  Why,  Cranfixrd !  ytbm  have  jou  hem  ?  I 
thought  you  were  lost.**  No,  my  lord>"  said  C^ufbid,  I  was  quite 
safe.**  Ah  r  replied  the  diief»  "  that  was  all  very  well  for  you,  bu^  by 
Jovel  Iwasnot^** 

Decker  well  remarks  on  this  subject,  that  the  fact  of  an  enemy  not 
venturin?  to  rittnck  tlie  outposts  oujrht  to  be  a  sufficieut  reward  for  aU  the 
fatigues  incurred  in  this  harassing  duty." 

If  I  had  allowed  myself  to  make  extracts  from  the  many  ^vorks  that 
have  been  written  on  these  operations  Ijy  officers  who  bore  a  part  in  them, 
^such  men,  for  instance,  as  our  present  Chaplain  General,  or  my  first 
caj»feaiii»  so  well  known  as  Johnny  Kincaid,  of  the  Bifle  Brigiidet''—- I 
might  have  made  my  lecture  fkr  more  interesting  to  a  mixed  auaienoe,  or 
indeed  to  any  audience;  but  I  did  not  fed  myself  justified  in  doing  so, 
unless  the  incidents  reoorded  bore  upon  some  principle  of  ou^st  duty. 
There  is,  however,  scarcely  a  page  that  does  not  convey  some  useful  hint, 
either  as  to  what  should  be  done,  or  what  should  be  avoided;  for  even 
with  such  troops  as  the  Light  Division  mistakes  arc  at  times  inevitable. 

At  the  combat  of  the  Coa,  fur  instance,  where  the  division  was  hard 
pressed  by  an  overwhelming  force,  which  threatened  to  intercept  its  only 
line  of  retreat,  the  43rd  were  incautiously  thro^vn  into  an  enclosure  of 
masonry  ten  feet  high,  and  having  but  one  narrow  outlet.  Fortunatdy 
the  masonry  was  not  very  solid,  and  by  an  united  eflfort  of  the  whole 
t^q;iment  a  part  of  the  wall  was  thrown  down,  just  in  time  to  saye  them 
Ikom  being  cut  off. 

Now  there  is,  perhaps,  not  much  fear  of  an  officer  of  ordinary  intelli- 
gence compromising  his  detachment  to  such  an  extent  as  this,  it  being  one 
of  the  first  rules  laid  down  in  the  Book  of  Field  Exercise  that  a  piquet 
must  not  shut  itself  up  without  orders ;  yet  sometimes  he  might  be  tempted, 
by  the  apparent  strength  oi  a  position,  to  occupy  it,  without  bufhciently 
oonsidering  whether  his  line  of  retreat  might  not  be  endangered  by  obstacles 
of  one  kind  or  another  immediately  in  his  rear^— a  long  high  wall,  fcr 
inataac^  or  even  a  hedke.  I  need  scarcely  remark  that  broken  ground 
may  som^imes  be  more  mvourable  to  the  attacking  than  to  the  defending 
force,  especially  if  it  extends  along  a  portion  only  of  the&ont,and  thereby 
renders  that  portion  liable,  by  the  delay  it  occasions,  to  have  its  flank 
turned.  Perliaps  some  of  my  hearr  rs  may  remember  that  at  the  bnttlf^  of 
I^Jivelle  the  French  lost  several  hundred  men  by  throwing  them  into  one 
of  the  field  works  by  which  they  had  thought  to  strengthen  their  position. 
The  Light  Division  drove  back  the  troops  on  either  side,  and  the  detach- 
ment, completely  cut  off,  surrendered  to  the  52nd  B^iment.  There  is 
iherelbre  no  rule  more  necessary  to  be  home  in  mind  than  that  of  always 
keeping  your  line  of  retreat  open;  and,  with  this  view,  every  officer  in 
OOfminattd  of  a  piquet  should  carefully  study  the  ground  between  him  and 
Ilia  supports,  setding  beforehand  in  his  own  mind  the  spots  on  which  a 
stand  could  be  made,  in  the  event  of  his  being  forced  to  fall  back.  This, 
as  our  drill-book  points  out,  should  be  done  duiiug  the  march  of  the 
piquet  to  take  up  its  position;  ior,  if  in  close  contact  with  the  enemy,  it 
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would  oi"  course  be  impossible  for  him  afterwards  to  quit  his  post  ibr  this 
purpose.  To  seize  at  a  rapid  glance  the  leading  features  of  a  position 
requiiee  experienoe,  and  young  offioen  will  £nd  it  a  xmelaii  piaotioe  in 
their  rides  or  waQct  through  a  new  coimtiy  to  look  upon  eveiy  aocident 

of  ground  with  a  soldier's  eye. 

But  it  is  not  solely  with  a  view  to  ensuring  the  aaCa  retreat  of  his  own 
piquet  that  an  officer  should  study  the  country  around  his  post.  Such 
knowlerlge  may  prove  of  the  greatest  use  in  deterTnininf»  the  movements  of 
the  army  whose  advanced  guard  he  may  at  any  moment  become.  For 
this  reason  he  should  endeavour,  by  every  means  in  his  power— by  per- 
sonal examination,  where  possible,  or  by  the  report  of  his  patrols,  or  by 
information  gained  from  the  inhabitants — to  ascertain  such  matters  as  are 
moit  ewential  in  a  military  point  of  view,  raoh  as  the  direction  and  state 
of  the  roads*  the  course  and  depth  and  bottom  of  anj  rivers  or  stveamsy 
the  prozimily  of  any  defile  or  swamp,  or  other  natnral  obstaole.  In  a 
word,  the  outposts  should  be  the  eyes  of  the  army. 

The  officer  who  has  the  general  superintendence  of  the  piquets  will,  of 
course,  give  such  instructions  to  each  officer  as  he  may  think  needful ; 
and  will  acquaint  hira  with  any  special  object  for  his  havinL";  >)een  posted 
at  that  particular  spot ;  but,  under  all  circumstances,  much  must  be  left 
to  hi.s  own  zeal  and  judgment — still  more  to  his  sleepless  and  untiring 
vigilance.  He  must  ever  bear  in  mind,  that  one  hour's  remissness  may 
render  useless  weeks  of  anadous  watefaing,  and,  which  is  infinitelj  worse, 
may  compromise  the  safety  of  the  army,  and  defeat  the  most  skilfiil  eomr 
binatiotts  of  the  general. 

It  stands  to  raason  that  a  piquet  is  at  all  times  liable  to  be  attacked  by 
a  greatly  superior  force;  and  this  liability  can  only  be  met  by  an  unre* 
mitting  watchfiilness.  On  this  point  the  Oreat  Frederick  gives  a  piece  of 
advice  which  will  be  valuable  to  all  officers  in  command  of  outposts.  He 
recommends,  that  they  should  take  pains  to  convince  their  men  of  the 
necessity  of  that  vigilance  which  they  enforce;  and  he  adds,  as  the  result 
of  a  long  experience  in  the  held,  that  the  sleepers  and  the  n^ligent  are 
beaten  hy  me  wakeM  and  prudent/ 

For  a  piquet  to  be  surprised  is,  of  course,  a  disgrace  to  its  oflkers. 

If  very  near  an  enemy,  the  chain  of  sentries  must  be  posted  neaver  to 
each  other,  especially  by  night,  and  one  man  of  each  file  must  patrol  with* 
out  intermission  up  to  the  adjoining  post,  whUe  the  other  stonds  to  his 
front,  and  keeps  a  sharp  look-out.  Under  such  circumstances  the  officer 
nuist  be  all  eyes  and  ears,  both  for  the  security  of  his  own  piquet  and  for 
the  general  good.  He  will  watch  with  suspicion  the  slightest  symptoms 
of  a  movement  within  the  enemy's  lines,  such  as  a  cloud  of  dust  in  the 
daytime,  a  brigliter  or  i'aiuter  biaise  of  the  watch-iires  by  night,  or  the 
rumbling  sound  of  guns  in  motion,  or  the  neighing  of  horses.  Signs  trifling 
in  thempelyes  may  serve  to  oonfbrm  or  reAite  ue  reports  of  scouts  and 
deserters,  and  tiierefbre  they  should  at  once  be  tranraiitted  to  the  lear^ 
and,  where  possible,  in  writmg,  for  fear  of  mistakes.  Notice  must  also  be 
sent  to  thd  adjoining  piquets  of  any  anticipated  morement  on  the  part  oC 
the  enemy. 

A  laughable  instance  of  over-suspicion  occurred  in  the  Second  Division 
on  the  heights  of  Inkerman,  during  the  winter  of  lSdi*55.  Aiter  dark 
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word  was  sent  up  from  one  of  the  adiranced  posts,  that  suspicious  sounds 

were  heard  rising  from  t"he  valley  below,  lite  the  rumbliD?  of  wlieels. 
All  olllcer  was  sent  fomvard  to  reconnoitre,  and  on  reaching  the  edge  of"  the 
vaiiey  he  found,  to  his  amusement,  that  they  proceeded  trom  myriads  of 
frogs  on  the  marshy  banks  of  the  Tchernaya. 

Howevei  w(ill  the  front  may  be  covered  by  sentries,  the  piquets  must 
Still  wttteh*  A  portioD,  BmaOer  by  day  and  lazger  by  night,  moil  alwayf 
be  ready.  Whfln  a  £xe  !•  pevmitted,  <me  half  mty  oi  the  piquet  should  be 
allowed  to  sit  round  it  at  one  timsy  while  the  other  half  keeps  itself  a  short 
distance  apart)  and  on  one  side,  so  as  to  take  in  flank  any  party  that  may 
saddenly  fall  npon  them.  The  alann-post  must  be  fixed  in  rear  of  the 
fire,  so  as  to  give  the  piquet  the  double  advantage  of  being  itself  in  the 
dark  and  forcing  the  enemy  to  expose  himself  to  the  light.  Piquet  firea 
should  be  made,  where  practicable,  in  hollows,  so  as  to  be  as  mucli  as 
possible  hidden  from  the  enemy.  Sods  or  damp  earth  should  be  kept 
close  at  hand  to  extinguish  them  in  a  moment.  It  may  sometimes  tend  to 
mislead  the  enemy  as  regards  the  site  of  the  piquets,  if  fires  are  lighted  at 
other  points  of  the  position. 

One  of  the  first  duties  of  an  officer  on  piquet  is  to  place  himself  in  com- 
munication with  the  piquets  on  his  right  and  left,  not  merely  with  a  Tieir 
to  forming  a  continuous  cbain  and  prsventing  bodies  of  the  enemy  from 
passing  through,  but  also  for  the  purpose  of  concerting  a  combined  plan 
of  operations  in  the  event  of  having  to  retire.  He  should  look  upon 
his  piqnet  as  a  link  only  of  that  chain — as  it  were  a  tile  in  a  line  of 
skinnislierfi — and  should  conform  his  movements  accordingly.  However 
strong  his  own  ymt  may  be,  it  is  obvious  that  it  is  worse  than  useless  to 
attempt  to  maiotain  it  if  the  piquets  on  either  si(^  have  been  driven  back 
and  have  left  his  flank  exposed. 

I  ma^  here  remark  that  it  is  not  usually  bv  skirmishers  that  a  position 
is  earned*  Columns  of  more  or  lees  deptht  or  single  companies  with 
closed  fileS)  break  through  the  weakest  points  of  the  enemy's  line,  compro^ 
mising  the  safety  of  the  remainder,  and  forcing  them  to  faU  back  in  haste* 
This  was  pointed  out  very  forcibly  by  Sir  John  Burgoyne  in  his  remarks 
on  the  defence  of  the  country  against  invasion,  at  a  time  whon  it  was 
argued  by  wTiters  in  newspapers  that  skirmishers  occupying  our  hedge- 
rows could  arrest  the  advance  of  an  invading  army.  On  the  same 
principle  the  attack  of  a  superior  force  will  in  most  cases  be  more  efFectu- 
ally  checked  by  concentrating  your  piquet  on  the  key  of  the  position  and 
reodving  them  with  a  close  fire  or  with  the  bayonet.  A  striking  instance 
of  this  occurred  at  the  combat  of  Sonoesralles.  It  was  of  vital  importance 
to  secure  the  pass  of  Atalostt,  but  the  French  were  nearer  to  the  summit 
than  the  English,  Gieneral  Ross,  however,  who  had  preceded  his  brigade, 
had  one  company  of  the  20th  Regiment  in  hand.  Instead  of  attempting 
to  chock  the  advance  of  the  French  by  the  fire  of  skirmishers,  he  called 
npon  them  to  charge  the  front  of  a  French  lip-ht  infantry  re^rimeTit  which 
headed  the  column.  They  did  so  without  hesitation,  and,  though  eventimlly 
driven  back  by  overwhelming  numbers,  the  object  was  gained,  Koss's 
Brigade  reached  the  summit,  and  the  pass  was  secured.  An  oiFensive 
movement  may,  with  advanced  posts  as  witli  armies,  sometimes  prove  the 
best  defensiTe. 
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"Wlien  a  piquet  forms  one  extremity  of  the  chain  of  outposts,  the  officer 
will,  if  possible,  rest  his  enter  flank  on  some  strong  point,  taking  care 
well  to  overlap  the  front  of  the  mam  body.  Should  none  offer,  it  will  be 
advisable  to  refuse  that  flank,  and  iurtber  to  detach  a  support  towards  it 
as  a  point  of  appui. 

Every  road  which  leads  towards  the  camp  must  be  carefully  guarded. 
If  there  axe  more  than  can  be  oceapied  by  the  force  at  hU  diapoinl)  the 
officer  in  oommand  should  dose  aome  of  worn  by  temporar^r  obfltractbns. 
On  no  account,  however,  must  he  break  up  a  road,  without  ezpreSB 
permission^  lest  it  should  interfere  with  a  meditated  advance  of  the  army* 
StiU  less  must  a  bridge  be  destroyed  without  orders,  though  it  may 
be  rendered  impassable  for  a  time  by  the  removal  of  a  be.im,  or  in  some 
other  way  that  admits  of  easy  repair.  With  these  exci'i>tions  it  is  not 
only  allowable  but  incumbent  upon  an  officer  to  strengthen  his  post  by 
every  means  within  his  power— such  as  felling  trees,  constructing  abattis, 
or  throwing  up  rude  entrenchments.  With  the  improved  musket  these 
precantionfl,  as  I  have  abeady  observed,  become  doubly  needftU.  If  the 
ground  he  occupies  afford  absolutely  no  shelter,  it  ¥dll  be  well  to  oonstructi 
for  ihe  sentries  at  least,  die  simplest  form  of  rifle  pit,  such  as  were  used 
by  botii  sides  before  Sebastopol. 

I  need  scarcely  point  out  that  in  some  cases  it  may  be  as  necessary  for 
the  safety  of  a  piquet  to  pull  down  walls  and  fill  up  ditches,  as  it  is  in 
others  to  build  and  to  dig  them. 

The  mode  in  which  natural  obstacles  may  best  be  turned  to  account 
and  artificial  ones  created  may  be  studied  with  advantage  in  Jebb's 
**  Practical  Treatise  on  Strengthening  and  Defending  OutposUs.'^  I  need  only 
cite  the  defence  of  Hougomont  as  a  proof  of  the  readiness  with  which,  by 
a  few  ingenious  and  at  the  same  time  simple  expedients,  a  dweUing^house 
may  be  converted  into  an  impregnable  fortress. 

Another  important  rule  to  be  observed  is  that  outposts  and  Uieir  sup- 
ports should  be  placed  on  the  same  side  of  any  difficult  passage — such  as 
a  stream,  a  swamp,  or  a  defile, — and,  if  possible,  behind  it.  This  rule 
cannot  of  course  always  ])e  adhered  to,  for,  at  whatever  risk,  the  move- 
ments of  the  enemy,  or  at  least  his  actual  position,  must  be  discov en  d. 
For  example:  if  you  are  covering  the  line  of  a  river — 1  am  here  speaking 
of  a  small  river  which  is  either  fordable  or  can  quickly  be  bridged  over — 
and  the  opposite  bank  is  the  higher,  or  of  a  nature  to  afford  cover  to 
troops,  it  will  be  necessary,  whenever  possible,  to  keep  small  posts  beyond, 
the  river  to  prevent  the  enemy  from  assembling  in  force  and  ftUing  upon 
you  unawares.  This  course  Craufurd  pursued  with  success  when  covering 
ihe  line  of  Azava,  though  at  the  imminent  risk  of  having  those  posts 
out  off. 

On  the  other  hand,  the  neglect  of  this  precaution  led  to  the  defeat  of 
the  French  army  nenr  the  Bidassoa,  under  the  following  circumstances  : 
Its  left  flank  rested  upon  that  river,  and  when  the  piquets  ^vere  posted  the 
stream  was  found  to  be  impassable;  consequently  it  was  deemed  unneces- 
sary to  send  even  a  patrol  across  to  feci  fur  the  enemy.  Now  the  opposite 
bank  was  covered  witH  tall  crops  of  maize,  and  the  Allies  took  advantage 
of  this  to  place  a  larj^  force  unperoeived  dose  by  the  water*s  edge*  At 
low  water-*for  the  Bidassoa  at  diat  pmnt  is  a  tidal  riveiv-they  suddenly 
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ibrded  the  stream,  and  falling  unexpectedly  upoo  tlie  Frciicli,  drove  them 
back  in  conftision  upon  Urugna.  Now  had  patrols  been  sent  acrc^s  the 
river  as  soon  as  the  tide  pei*mitted,  this  defeat  might  have  been  prevented. 

Tins  example  shonld  teadi  m  that  no  preoaqtion  can  be  negkoleii 
Yfiiik  impunity.  A  commander  gifted  mth  foresight  ^rili  be  preprnd  for 
any  contingency  however  remote.  To  quote  again  fiom  Marshal  Bngeand : 
It  is  enocigh  that  an  enterprise  be  possible,  for  a  prudent  soldier  to  take 
every  measure  to  guard  against  it.^  Probably  it  did  not  occur  to  the 
French  commander  that  the  Bidassoa  was  affected  by  the  tides;  but 
rivers,  whether  ti(]al  or  not,  require  to  be  carefully  watched,  for  in  moun- 
tainous countries  especially  they  arc  liable  to  sudden  rises  and  falls,  either 
of  which  may  compromise  the  safety  of  an  army.  Napier  meutions  that 
the  Agueda  sometimes  rose  several  feet  during  the  night  without  any 
apparent  cause. 

And  now  let  me  give  an  example,  drawn  firom  our  own  records^  of 
the  advantage  resulting  from  fbrethonght  id  such  matters.  Shortly  ailer 
the  action  at  Sabugal  one  company  of  the  52nd  and  half  a  company  of  the 
95th  were  posted  on  piquet  at  the  bridge  of  Marialva  on  the  Azava.    A  ^ 

second  company  of  the  52nd  was  stationed  at  a  ford  not  far  distant;  the 
French  in  greatly  superior  force  attacked  the  Marialva  piquet  and  pressed 
it  hard.  Captain  Dobbs,  who  commanded  the  otli  r  |>iquet,  seeing  that 
a  good  deal  of  rain  had  fallen  during  the  past  night,  suspected  that  the  ford 
which  he  had  been  set  to  watch  was  no  longer  fordable.  Having  ascer- 
tained this  to  be  the  case,  he  took  upon  himsdf  to  leave  his  post  in  charge 
of  a  oorporal  and  £2,e  of  men,  and  hastening  with  the  rest  of  his  company 
to  the  bridge,  anived  just  in  time  to  save  his  comrades  ton  being  OTcr- 
powered. 

In  waifare  of  this  nature  no  advantage  however  triiling  in  appearance 
should  be  despised.  Napier  relates  that  at  Barba  del  Puerco,  on  the 
Agueda,  the  French  commander,  wisliini^  to  drive  in  our  piquets,  collected 
his  column  after  dark  at  the  liead  of  the  bridge,  and,  waiting  till  tlie  moon, 
rising  beliiiid  him,  cast  long  shadows  from  the  overhanging  rocks  and 
deepened  the  darkness  of  the  ravine,  crossed  at  the  double,  bayoneted 
the  sentries,  and  succeeded  for  a  while  in  driving  in  our  outposts. 

Even  artifices  may  aomelimes  be  advantageously  resorted  to,  to  impose 
upon  Uie  enemy.  Cbraufurd  wishing  to  conceal  the  w^ikness  of  his  num- 
bers-'he  was  keqdng  the  field  at  Uiat  time  mth  a  weak  division  within 
two  hours'  march  of  60,000  men  Indisposed  his  troops  in  angle  ranks  on 
the  rising  ground,  while  he  used  some  horsemen  to  raise  a  <£yud  of  dust 
in  the  rear  as  if  reinforcements  "vvere  ariving.  In  the  same  way  it  may  be 
well  in  some  cases  to  show  your  piquets  and  supports,  though  the  general 
rule,  as  I  have  said,  is  to  keep  theoi  out  of  sight.  In  making  their  retreat 
the  French  used  sometimes  to  plant  *' dummies"  round  the  abandoned 
watcli-iires  with  shakos  on  their  heads  and  poles  placed  besides  them  to 
pass  for  muskets. 

In  short,  outpost  duty  presents  a  wide  field  for  the  exercise  of  those 
qualities  most  valuable  in  a  soldier  ;  forethought,  presence  of  mind,  and 
fiirtility  of  resources.  Decker-^I  quote  from  the  Franoh  translation,  which 
has  the  advantage  of  the  comments  of  a  soldier  of  another  nation<— Defter 
says :    £nfin  Tart  de  savoir  se  sufike  k  afA-mkme  pent  dtre  regardi 
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coinme  lame  de  la  petite  fnierre."  Even  in  the  iiiust  desperate  cases  it  ia 
wonderful  what  may  be  done  by  troops  imbued  with  this  spirit  of  self* 
reliance.  In  the  action  of  the  Coa  a  half-oompany  of  the  52iid  fbnnd 
itedf  oompletely  eat  off  by  tbe  iftpid  advaaoe  of  ibe  'Fxmh*  Notbiog 
dAnnted,  it  lajr  oonoealed  till  nightfall,  and  threading  its  way  under  cover 
of  tibe  darkness  ifaiough  all  the  enemy's  outposts,  saoooeded  in  ngoinlng 
its  coips  on  the  following  day  without  the  loss  of  a  num. 

Another  invanablo  rule  in  outpost  duty  is  to  avoid  as  f-w  possible 
placing  yonr  piqufts — or  even  your  sentries-— within,  musket-shot  of  a 
wood  or  any  other  cover,  especially  if  your  own  position  affords  little 
shelter.  Rather  than  run  <=nch  a  risk  the  posts  should  be  drawn  closer  to 
the  main  body.  This  wuuM  ap|>ear  so  obvious  a  rule  as  scarcely  to  need 
being  laid  down ;  but  those  who  have  read  the  accounts  of  the  civil  war 
In  America  will  remember  how  utterly — and  how  fatally— it  was  diare- 
gsrded  at  Edwards's  Fenr  or  Ball's  Bluff.  How  any  man  calling  himself 
a  soldier  could  draw  aphis  force  in  an  open  field  somanded  on  Ihree 
aides  by  a  wood,  an  unfordable  river  in  its  reaT)  paasee  all  compre- 
^  hension  !  It  is  an  additional  proof  of  the  neoesnty  of  teaching  even  tiie 
simplest  and  most  self-evident  rules  of  war. 

1  have  already  said  that  no  piouet  is  to  shut  itsolf  up  in  a  house  without 
oi-ders,  unless  indeed  this  oiler  the  only  chance  of  escape'.  Let  me  now 
add  that  it  is  not  prudent,  when  near  an  enemy,  to  allow  your  piquet  to 
occupy  buildings  even  with  easy  egress,  as  it  gives  the  men  too  great  a 
feeling  of  security,  and  tempts  them  to  relax  their  vigilance.  Where  the 
inclemency  of  the  weather  renders  shelter  neoessazy)  the  largest  bnilding 
and  nearest  to  the  line  of  sentries  must  be  selected  fat  occupation,  and  ihe 
imavoidable  risk  guarded  against  as  far  as  may  be  by  increased  watch- 
fulness. 

But  where  a  building  commands  the  position  to  be  defended — whether 
it  be  a  bridg^e,  or  a  defile,  or  an  important  road — then  it  must,  of  course, 
be  occupiod,  and  loopholed  and  othrr-vi'^r'  «troTiGrthened  for  defence,  care 
being  taken  to  leave  or  to  make  sullieient  outlets  for  the  retreat  of  the 
little  garrison.  In  the  campaign  of  1813  in  the  Pyrenees  several  instances 
are  recorded  of  the  successful  defence  of  bridges  by  single  companies  against 
greatly  superior  numbers  by  a  judicious  occupation  of  the  adjacent  houses. 

The  late  Sxr  William  Beid,  of  the  Engineers,  who  was  attached  to  the 
Light  Division  during  the  campaign,  bms  testimony  to  the  value  of  the 
akilM  strengthening  of  his  post  by  an  officer  on  piquet.  It  deservea  to 
be  recorded*"  he  says,  "  that  the  outposts  of  the  58nd  had  been  so  well 
fortified  by  a  captain  of  that  regiment,  that  the  piquets  had  no  occasion  to 
retire  until  they  had  expended  their  sixty  ronnds.  This  officer  had 
taught  himself  how  to  strenpthcn  posts  by  barricades  and  otlicr  temporary 
expedients,  and  he  deserved  the  support  he  always  received  from  the 
Engineers,  who  suppUed  him  with  what  he  required  from  their  small 
depot  of  entienching  tools.  The  piquets  being  thus  enabled  to  hold  their 
ground  without  risk  for  a  considerable  time,  the  troops  for  the  ^fence  of 
the  pcaition  had  full  time  to  assemble  (for  it  was  December,  and  they 

were  scattered  in  houses),  and  to  deploy  on  the  position  There  was 

luiihingy"  he  adds,  in  ^e  defences  which  impeded  the  usual  formation^ 
and  erexytlung  was  prepared  to  maintain  the  giwnd  ofiensively." 
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This  last  paragraph  is  hig;h  praise,  for  it  shows  ^vith  wlicit  skill  aad 
judgment  the  post  had  been  strengthened.  I  have  made  this  somewhat 
long  extract  because  the  passage  struck  me  as  being  singularly  instructive 
and  encouraging  to  young  olhcers,  for  whom,  iiom  ihe  opportunities  of 
indiTidiuU  dMnedcm  that  H  lidda  aaif  Una  service  ought  to  poaseea 
peculiar  altnMtiona. 

In  Hbe  disohaige  cf  ontport  dutiea,  happily  for  the  cause  of  hflimanityy 
certain  rules  ate  lecognised  by  all  civilised  nations  Tvhich  greatly  mitigate 
the  horrors  of  war,  and  g^ve  to  this  branch  of  warfare  quite  a  chiyalroua 
character.  The  absence  of  this  generous  spirit  in  the  hostilities  now 
carried  on.  in  America  gives  them  a  peculiarly  painful  aspect  in  the  eyes 
of  miiitary  men ;  but  it  is  in  the  very  nature  of  civil  war,  embittered  by 
personal  enmities  and  conducted  by  undisciplined  levies,  that  a  feeling  of 
mutuai  exasperation  should  arise,  happily  unknown  to  those  whose  only 
motives  for  j^hting  are  duty  and  honour. 

the  PemunnlaT  War,  wheie  theae  mutoal  oomtesies  were  canM  tc 
a  greater  height  than  erer  before^  it  ynm  an  undetetood  thing  ihat  the 
outposts  of  an  army  were  not  to  be  attacked  except  with  the  ulterior  view 
of  surprising  the  corps  which  they  covered,  as,  for  instance,  in  Sir 
Rowland  Hill's  surprise  of  Gerard  at  Arroyo  de  Molinos.  This  mode  of 
warfare  wns  not,  however,  quite  intelligible  or  satisfactor}^  to  some  of  the 
members  of  the  sister  SLTvice.  When  tho  well-known  "Charlie  Napier" 
came  from  his  ship  in  the  Tagus  to  the  lines  of  Torres  Vedras  to  visit  his 
still  better-known  namesake  in  the  Light  Division,  he  saw  a  French  sentry 
quietly  pacing  up  and  down  at  a  couple  of  hundred  yards  from  the  British 
Jiaea.  Who  ia  that  fellow?**  he  asked  of  hii  companKm.  A  IVeooh 
aeatrj,**  waa  the  reply.  ^  A  Erendbiuaa  1"  exclaimed  tiie  sailor  in  amase- 
ment,   why  don't  you  shoot  him  ?" 

Doabtless  aU'my  military  hearers  will  remember  that  i3b»  "entente 
Gordiale  '*  between  the  British  and  French  piquets  led,  at  length,  to  an 
order  from  the  Duke  peremptorily  forbidding  all  friendly  intercourse  for 
the  future.  And,  indeed,  it  was  high  time,  when  the  field  officer  on  duty 
on  going  lus  rounds  found  the  posts  deserted,  and  the  piquets  of  both  sides 
carousing  together. 

The  limits  wisely  imposed  upon  a  lecture  by  the  rules  of  this  Institu- 
tion have  obliged  me  to  omit  many  of  the  minor  duties  of  outposts,  and  to 
paaa  lightly  over  othera  of  more  importance.  The  subject  of  patrola  I 
moat  leave  entirely  tmtouched.  Time  only  permita  me  to  call  attention, 
aa  briefly  as  possible,  to  the  duty  of  commanding  oficers  to  instruct 
those  under  th^r  command  in  this  important  branch  of  their  {wofeaBional 
education,  and  to  point  out  in  what  manner  this  may  best  be  done. 

I  nm  well  awn  re  that  in  onr  service  comparatively  few  facilities  exist 
for  this  instruction.  The  detached  duties  of  our  array  often  debar  a 
regiment,  for  years  together,  from  ih(3  advantage  of  taking  pai't  in  held 
movements  on  a  larger  scale  tlian  th-jsc  of  a  battalion,  while  the  enclosed 
nature  of  the  counlry  aiouiid  most  of  the  stations  occupied  by  our  troops 
at  home  rendeia  the  light  in&ntry  drill  even  of  a  battalion  a  matter  of 
diffictiliy.  Id  a  barrack-yard  the  practice  of  light  infantry  movementa  is 
moat  nnsatia&otoiy ;  that  of  outpost  duties  is  simply  impossible.  Yet,  in 
the  ordinary  ccarse  of  service^  every  regiment  mnst^  from  time  to  timci 
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find  iisiili  at  sonic  sUition  where  these  duties  can  be  put  in  practice- 
especially  HiDce  the  furmatiou  of  our  camps  of  instnictiou — and,  even 
under  the  most  adverse  circninstances,  much  may  be  done  where  the 
oomm«>d>i«<,ffio«i«ay^w«l>fewak.>liJ>  In 
the  most  strictlj  endloBel  oountries  the  highways  and  byeways  will  still 
afford  him  the  means  of  teaching  the  military  occupation  of  a  coonliy, 
and  from  some  commanding  position  he  will  be  able,  at  least,  to  point 
out  to  the  piquets  the  line  on  whioh  their  chain  of  sentries  should  be 
posted. 

Something  may  also  be  taught  of  theory.  If  a  commanding  oiticer 
would  from  time  to  time  read  over  with  his  officers  some  w^ork  on  military 
science,  or  some  well-written  nuiiutive  of  a  campaign,  following  the 
movements  of  the  armies  on  the  map,  explaining,  and  inviting  discussion, 
he  would,  I  am  8ure»  find  the  study  both  profitable  and  inteiesting<-^to 
himself  as  well  as  to  the  majority  of  his  officen.  It  would  be  too  much  to 
say  that  he  would  be  able  to  interest  all,  however  well  he  might  perform 
his  task ;  but,  without  being  too  severe,  I  think  we  may  say  that  the 
^  soldier  who  can  feel  no  interest  in  the  pages  of  such  a  work  as  Napier's 
has  mistaken  hh  profession. 

!f  we  look  mto  the  cnrly  history  of  our  greatest  soldiers — -Wolfe,  Moore, 
Weiiesiey,  CoIi)orne,  and  others  whom  I  could  name — we  shall  invariably 
find  ♦V'it  before  they  rose  into  eminence,  before  they  were  called  uja/u  to 
take  part  in  active  service,  they  were  remarkable  for  their  attention  to 
thdr  r^;imental  duties,  and  for  Iheir  earnest  study  of  their  profession* 
Who  can  say  how  soon  our  fitness  for  our  work  may  not  be  brought  to 
the  test  of  practice?  Let  their  example  be  both  an  incitement  and  an 
encouragement  to  us  to  improve  our  present  leisure ;  and  let  us  take  ibr 
our  rule  the  maxim  of  the  Gi-eat  Frederick,  that  it  is  the  duty  of  every 
good  officer  to  know  war  before  making  it,  and  then  to  apply  himself  to 
put  his  science  into  practice*" 

Note. — To  those  who  wish  to  study  this  most  interesting  branch  of  their 
profession,  I  would  recommend  the  following  elementary  works: — 

Lalleniand's     Operations  Seeondaires,"  which  has  been  translated  into  ^ 
English  by  Colonel  Sir  Thomas  Troubridgc,  Bart.,  C.B. 

Decker's  La  Petite  Guerre,"  which  has  been  translated  into  French 
and  English. 

La  Barre  Duparcq's  «  filaments  d'Art  Militaire.*' 

And  Captain  Hauer's  Feld  Instruktion,"  published  at  OlmUts  in  1852, 
and  to  be  found  in  the  Library  of  the  Royal  United  Service  Institution. 
Besides  these,  there  will  be  found  in  the  index  at  the  end  of  the  Catalogue 
of  II.R.H.  the  Prince  Consort's  Military  Library  at  Aldershott,  the 
names  of  numerous  excellent  works  on  this  subject  by  writers  of  all 
nations,  some  of  them  of  very  recent  date.  But  the  most  useftil,  and 
certaijily  the  most  interesting,  course  of  study  will  be,  afler  learning  the 
first  principles  of  outpost  duty  in  some  of  these  elementary  works,  to  read 
caieAdly  the  histoiy  of  stich  campaigns  as  best  illustrate  this  mode  of 
warftre,  example  hlang  always  more  instmctlTe  than  precept. 
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Sir  Edward  Cust  said  : — 

In  lising  to  propose  the  thauks  of  the  audience  to  Colonel  Wilbraham, 
I  regret  that  he  Imis  not  inckided  the  outpost  duties  of  cavalry.  The 
duties  of  tlie  two  services  are  so  distinct,  that^Imost  all  that  has  been 
said  on  Hie  subject  of  in&ntiy  outpoats  would,  tu  a  ii^ht  cavahymau's 
ear,  appear  to  be  that  of  m-posts.  Tbe  duties  of  ootoIit  outposts  are 
oanried  so  far  forward  that  I  have  been  myself  employed  one  hundred 
miles  in  advance  of  the  British  army  on  outpost  duty.  It  so  happened 
that  I  had  the  good  fortune  to  sight  the  whole  corps  d'arm^  of  Soult  in 
their  retreat  fi'om  Cadiz,  from  an  eminence  on  the  Sierra  Morena,  when 
the  British  army  were  in  quarters  about  Madrid.  Outposts  to  an  army  have 
been  likened  to  the  senses  of  the  living  body.  They  are  eyes,  seeing  far 
ahead  into  the  darkest  obscurity  of  the  distant  foe.  They  are  ears,  for 
not  only  do  they  hear  the  tramp  of  advancing  tronp^,  but  they  learn  their 
number,  their  objects  and  intentions,  their  proportions,  and  the  quaUty  of 
their  composing  arms.  They  are  the  touch  also,  for  they  sensitively  stand  to 
avert  the  sudden  and  confusing  shock  of  war»  affording  time  and  space  for 
discipline  and  oiganisation;  and  for  the  other  senses  we  may  say,  in  the 
magnifioent  language  of  Job,  ^'  He  smelUih  the  battle  ^ar  off,  the  thunder 
of  the  captains,  and  the  shouting."  It  has  been  justly  stated  by  Colonel 
Wilbraham,  that  the  study  of  outposts  is  too  much  neglected  amongst 
ourselves,  and  that  the  German  cavalry  showed  themselves  superior  in 
these  duties  to  the  British,  aud  were  so  considered  by  Wellington.  There 
is,  "however,  a  little  error  as  to  the  extent  of  this  remark  The  German 
hussars,  when  they  arrived  in  the  Peninsula,  were  already  old  campaigners, 
whereas  the  British  cavalry  had  scarcely  smelt  powder  for  flileeu  yeaib. 
The  Grermans  were  experienced  hands,  but  they  did  not  in  fact  fixrm  part 
of  the  light  Division,  but  they  were  always  brigaded  with  a  British 
rc^imentt  and  in  this  manner  I  have  often  also  myself  formed  part  of  the 
L^ht  Division.  The  Germans  were,  indeed,  originally  selected  on  a 
better  principle  to  render  them  as  a  separate  corps  efficient  upon  outpost 
or  any  other  intelligent  duties. 

The  conscrijits  in  Germany  were  never  allotted  to  the  hussar  regiments 
in  lormer  days  upon  the  principle  that  Saul  was  made  a  king  because  he 
was  higher  than  his  fellows,  as  we  generally  choose  our  light  dragoons; 
but  men  of  a  superior  social  condition  and  education,  tliough  they  were  as 
small  in  stature  as  King  David,  were  chosen  for  the  purpose  of  hussars. 
Where  men  are  obliged  to  act  so  independently  of  one  another,  as  a  light 
cavaliy  man  must  do,  he  should  have  some  natural  genius  for  war  and  allhis 
wits  about  him.  The  Germans  have,  however,  a  merit  that  our  men  could 
never  attain  to:  they  regarded  their  horses  as  pai*t  of  themselves.  If  they 
were  ordered  on  a  duty  {it  two  in  the  morning,  they  were  stirring  an 
hour  previous,  giving  their  betler  halves  provender,  and  getting  them- 
selves a  cup  of  coffee;  whereas  quv  fellov/s  snoozed  to  tho  last  moment, 
and,  when  roused  for  the  turn-ouL,"  just  kicked  up  their  liorses,  and  got 
upon  their  backs, — the  consequence  of  which  was,  that  in  a  couple  of 
hours  both  men  and  horses  were  knocked  up,  while  the  German  hussar 
was  good  to  the  mUtagiBsm, 

The  study  of  outposts  belongs  to  every  soldier,  and  I  am  sorry  that 
there  are  so  lew  young  officers  present,  ^  it  is  not  only  that  the  light 
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infantry  systi  in  slioiild  he  learned,  or  the  outpost  duty  explairied  U>  oliicci-b 
ol'  each  particular  arm,  but  the  staff  officers  would  do  well  to  iiilbrm  theiu- 
selves  on  this  subject.  I  know  not  whether  they  Ibnn  faxi  of  tiie  inatrvc- 
tioa  of  the  Staff  College,  iKit  thej  shonld  do  to.  A  matter  ooconed  in  my 
own  Mirtorf  In  whidi  I  BUght  ham  been  aerionsly  comptoniwed  by  die 
ignorance  of  a  staff  officer.  At  the  riy«r  Alva,  in  Portugal,  ader  IfaiBSeiia 
had  during  tbe  whole  day  cliecked  upon  its  banks  the  advances  of 
Wellington's  army,  he  destroyed  the  Pont  d'Alva,  and  pursued  his  retreat. 
This  river  wns  an  exceedingly  violent  stream,  having  a  bottom  of  j>pbh!es  as 
big  as  boulder  stones,  and  our  guide  was  frequently  nearly  dro\\Ticd,  or  fell 
up  to  his  armpits,  and  our  horses  also  were  in  great  danger  at  every  step, 
iu  crossing  the  ford.  A  staff  officer  took  a  piquet  of  tht;  ICth  Light 
Dragoons,  of  which  I  was  in  command,  across  tins  impassaUe  banier,  and 
posted  lis  on  a  heigtit  above  the  river,  with  no  cHhst  instnietioa  than  a 
"  GW  ni^t,"  and  tben  took  his  ^spntare  widi  hM  g«dde.  I,  of  ooune» 
immediately  went  forward  a  paftrol,  and  took  some  prisoners  and 
desertei8|  w4io  might  have  afibided  usefiil  informalion ;  but  I  had  no  pos- 
sible means  of  passing  them  across  the  river  to  carry  back  information  to 
the  officer  in  command  of  the  advanoe,  nor  of  getting  away  myself}  if  a 
hostile  patrol  bad  come  against  me. 

The  necessity  of  a  superior  class  of  individual  soldiers  for  cavalry  out- 
post duty  was  singularly  exempiiiied  in  another  event  ot  my  own  history. 
When  WeUlDgton  was  about  to  cross  the  Frei^  frcnitier  in  1813,  be 
issued  strict  injnnotions  that  the  grealefit  vigilance  and  Gircmnflpeotioii 
should  be  exercised  hy  the  piquets  and  patrob.  Having  beeome  an  ex* 
perienccd  outpost  officer  aftar  tiiree  yeara'.  tmremitting  work,  I  wias 
charged  with  one  of  the  first  patrols  tiiat  entered  the  French  territory. 
I  accordingly  left  the  lines  with  about  twenty-four  men,  all  having  their 
swords  d^a^v^l  excepting  the  advance  and  flanking  dragoons  on  either  hand, 
who  rode  with  loaded  carbines.  After  pursuing  the  high  road  for  a  mile 
or  two,  a  considerable  village  took  my  attention,  and  I  left  the  advanced 
dragoons  iu  vedette,  with  the  most  peremptory  orders  for  caution,  and 
descended  to  the  place,  "wh&e  I  addier  dismoiiuited  myself  nor  allowed 
the  men  to  enter  a  single  house,  but  eent  for  tha  anthoritiea  to  come  to 
me, land  obtained  from  Ihfism  tiie  inlbimatiiNi  I  derired,  and  Idien vetnmed 
to  the  high  road.  OoneddTe  my  embarrassment  when  I  found  that  my 
\  fit  ttes  were  gone.  Supposing  they  had  been  surprised  and  enveloped 
by  the  enemy,  I  retraced  my  steps  to  the  lines,  -svhere  I  astonished  my 
comrades  at  my  speedy  retum,  but  they  could  afford  me  no  news  what- 
ever of  my  missing  vedettes.  I  accordingly  returned  to  the  spot  where 
thoy  had  been  posted,  and  after  a  long  search  of  every  house  in  the 
vicinity,  I  found  them  dead  diunk  m  a  ikrniyard,  to  which  they  had 
been  enticed  by  a  farmer  who  wished  to  show  his  ^vour  to  the  British 
by  this  act  of  hospitaHty.  I  need  scarcely  say  that  we  were  treated  by 
the  Wesidi  inhaMtants  on  the  north  of  the  Alps  with  the  same  attentioii 
as  had  ever  been  shown  us  in  Spain,  where  it  was  often  my  fate  to  pass 
da)  s  and  even  weeks  in  the  hoiises  of  the  people^  and  especially  the  priests^ 
without  the  expense  of  a  single  milrea  or  the  apptehensioii  of  any  perscnal 

d;tn2;or. 

Drunkeuuees  id,  sadly  ^K>i^h,  the  prevailing  vioe  of  our  race;  but  it  is 


Digitized  by  Google 


OU  i  rOaX  DUTIES. 


83 


iafiniWly  more  sad  to  see  it  so  common  among  our  soldiery,  because  there 
are  no  troops  in  the  world  who  so  little  need  a  fillip  or  the  escitement  of 
drink  to  mdnce  them  to  do  their  duty  and  fiont  the  post  of  danger. 

Colonel  Wilbraham  has  expressed  his  regret  thai  ^\  ant  of  tunedidnot  allow 
him  to  go  into  the  subject  of  patroIs»  and  I  would  add  my  regret  at  this  also, 
and  that  it  did  not  allow  liim  to  go  at  greater  length  into  the  consideration 
of  skirmishing.  I  think  this  is  a  matter  not  thoroughly  comprehended  by 
our  people.  As  1  understand  its  purport,  it  ought  not  to  be  regarded  as 
an  oflcnsive  act — at  least  it  is  not  so  in  cavahy  outpost  practice.  The 
object  of  bkiiinibhing  is  to  protect  formed  bodies  from  individual  luisult, 
When  two  opposing  bodies  face,  an  officer  might  daringly  dash  at  the 
leaders  of  the  opposing  force,  or  lire  at  xai^dom  some  rerolYer  or  other 
offensive  arm  into  the  serried  nmks»«ndiict  onfy  cause  casualties,  but  offend 
the  susceptibilities  of  Ithe  ifOfifs.  This  is  pvipTfiDted  by  pliKsmg  a  rank  of 
skinuishOTs  between  tiie  troops  in  ibrmation  on  both  sic(es,  as  was  wittily 
remarked  on  another  matter,  *'  commc  un  sac  de  coton  cntrc  deux  vases  dc 
porcelainc/'  Again,  skirmishers  occupy  the  attention  of  an  enemy  uhile 
the  larger  operations  intended  are  getting  ready.  It  was  my  fate  to  be  iij)on 
one  of  the  longest  skirniislicg  on  record.  On  the  night  preceding  the 
battle  of  Salamanca  there  was  a  drtiadi'ul  thuaderstoiiii,  wliich  frightened 
the  horses  i^  our  bivouac,  who  brol^e  Jioose,  Si^d  scam^pered  wildly  over 
the  coimtry,  the  dragoons  running  after  iSism  to  eaidi  lAiem.  X  happened 
to  have  secured  my  charger,  and  Accasdviglyf  on  an  order  arriving  for  a 
piquet,  I  went  with  such  men  as  I  could  collect.  The  storm  passed  over, 
and  ailer  a  fine  night  the  day  brd^e,  exposing  the  enemy  light  be£>re  me. 
It  was  about  four  in  tlie  morning.  I  immediately  carried  my  men  forward 
as  skirmishers,  and  so  continued  on  this  duty  till  nearly  eleven  in  the  day, 
when  I  was  called  in  to  join  my  regiment;  but  I  fomid  it  had  been  mo\  cd 
to  the  extreme  right  Hank  of  the  army.  Thither  I  followiid,  and  reached 
it  at  the  moment  when  the  advance  was  actively  in  motion  to  attack  the 
Arapiles.  I  conUmied  in  rapid  advaaee  «Blil  vnd  battle  was  endeid  at  two 
o'docflc  in  the  moniing,  having  been  twenty-two  hours  on  horseback.  My 
horse  died  of  theihtigue  befofe  the  Snim^out  soimded  next  morning. 

I  have  now  to  request  the  usual  expression  of  your  thanks  to  Culonsl 
Wilbraham  for  a  lecture  not  only  most  interesting  in  itself,  but  very 
clearly  and  intelligibly  enunciated,  and  pleasantly  illustrnt^d.  Our  thanks 
arc  especially  due  to  nn  officer  nf  his  rank  and  st^mdine"  in  the;  Army, 
beciiuse  Ave  must  ail  appreciate  one's  own  natural  iun\  illiugness  to  put 
oneself  in  the  lecture  seat,  in  opposition  to  all  uur  lial)its,  merely  for  a 
public  good;  but  it  is  the  more  valuable  to  us,  and  yet  more  deserving  of 
our  thanks,  when  ofiicers  of  xe^tation  will  attend  to  this  duty,  as  setting 
an  ezam^  to  dher  oflicers  of  diftiiiQtion  and  abilify  thai  I  hope  arlU  be 
followed  in  Hm  Institnfeion. 
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Major-Genzhal  W.  WATKINS  in  the  Chair. 


AN  OUTLIN£  OF  STUDIES  KECOMM£I^D£D  TO  A 

YOUNG  OFFICER. 

Bj  Col.  W«  H.  M.  Dixon,  R.A.  Supeiiatendeut  Boyal  Small-arm 

Factoriea,  Enfield. 

It  has  been  said  that  "  Military  habits  and  t)i  ganization  are  eonducive 
to  the  best  interests  of  society,  even  during  a  period  of  profoundest 
peace.** 

^  Accepting  tliis  statement  in  its  evident  meaning,  viz.  that  pedection  of 
discipline,  training,  and  education  in  militaiy  men  reflects  not  only 
honour  and  renown  upon  themselves,  but  is  the  true  safeguard  for  the 
public  yreal,  it  will  be  my  object  to  show  to  my  younger  brother  officers 
how  universally  this  truth  is  acknowledged,  by  what  means  its  accom- 
pHshment  is  sought  for  in  foreign  armies,  and  now  it  can  be  obtained  in 
our  own. 

Incidentally  I  must  also  tuuch  upon  the  education,  in  some  respects,  of 
the  soldier,  as  having  a  certain  connection  ^vjth  that  of  the  otlicer. 

It  is  quite  unnecessary  for  ine  to  cite  examples  oi'  the  benefits  conferred 
upon  countries,  and  even  the  world  at  laxgc,  by  accomplished  and  suc- 
cessful generalg,  or  to  point  out  the  opposite  results  entailed  upon  king- 
doms and  empires  by  the  weakness  and  ignorance  of  those  military  leaders 
to  whom  great  interests  had  been  committed. 

Warfare  as  conducted  by  civilized  nations  is  more  dependent  upon  the 
results  of  scientific  arrangements  and  combinations  than  upon  mere  physical 
or  brute  streiigth. 

The  object  of  n  war  is  undoulttedly  to  cripple  or  destroy  fhe  material 
forces  and  defences  of  the  enemy;  Imt  tlie  general  who  ace ompli^lies  this 
object  with  the  least  loss  to  his  own  army  is  acknowledged  to  be  a  master 
in  the  art  of  war. 

We  can  easily  see  the  force,  and  acknowledge  the  correctness,  of  the 
statement  of  a  French  writ^,  who  says  that  battles  are  the  mere  accidents 
of  modem  civilised  warfare.  For  instance,  two  armies  entering  the  field 
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in  opposition  to  each  otTier  will  eventnally  endeavour  by  a  system  of  well- 
considered  manoeuvres  to  obtain  possession  of  some  point  the  occupation 
of  wMch  will  exercise  some  very  decided  influence  upon  the  resulta  of  the 
campftign. 

Oa  tlie  Buppositioii  that  both  armies  are  cqudly  well  handled^  and 
each  has  an  equal  start,  if  we  may  so  call  it,  the  probabilities  will  be  thai 
the  operations  of  both  armies  will  finally  kad  to  a  battle  in  order  to  decide 
apon  the  possession  of  this  point. 

On  the  other  supposition — and  the  most  natural  because  the  most  com- 
mon one — of  a  difference  in  the  quality  of  the  generalship  of  the  two 
armies,  then  it  would  most  probably  happen  that  the  army  best  com- 
manded would  succeed  in  securing  this  objective  point  without  the  necessity 
of  a  battle,  and,  if  so,  would  have  secured  a  double  advantage. 

Again,  the  most  shiUul  generalship  is  required  at  times  to  avoid  the 
risk  cf  being  drawn  into  action  upon  unequal  tierms,  or  upon  nnibvoiirable 
ground. 

On  the  other  hand,  to  choose  his  own  time,  to  manoeuvre  skiUnlly  and 
confidently  in  presence  of  an  enemy,  and  finally  to  take  advantage  of  a 

faulty  disposition  to  strike  his  blow,  is  the  mark  of  a  consummate  general 
and  accomplished  soldier.  I  could  not  cite  a  better  example  of  this  than 
the  lengthened  manoeuvres  which  preceded  the  battle  of  Salamanca  fought 
by  the  Duke  of  Wcllinorton  on  the  22nd  July,  1812. 

These  illustrations  will  suiiiciently  explain  the  meaning  of  the  statement 
that  those  great  military  scenes  which  we  designate  by  the  name  of 
battles  are  more  the  accidents  of  warfiure  than  its  prindpal  or  leading 
objects-'* 

Having  thus  thoroughly  imbued  ourselves  with  the  feeling  of  iSbe 
importance  to  be  attached  to  true  generalship,  wc  have  only  to  agree  to 
the  proposition  that  there  are  no  **  heaven-born '*  generals  in  order  to 
grapple  fairly  with  the  subject  before      this  afternoon,  and  to  consider 

the  description  of  studies  necessary  for  a  young  oiHcer  to  pursue,  in  view 
of  his  advancement  to  and  employment  in  the  highest  ranks  of  his  pro- 
fession. 

By  the  term  "  education  of  a  young  officer,"  which  of  course  is  the  result 
involved  in  the  studies  recommended  to  be  pursued  by  him,  I  understand  not 
only  the  TOO&ssional  training  required  to  be  gone  through  to  fit  him  for 
the  varied  military  duties  he  may  have  to  perform  as  a  matter  of  duty, 
but  also  the  developement  to  the  utmost  extent  of  all  his  faculties  and 
energies  towards  the  attainment  of  honourable  distinction  in  his  career. 

In  setting  out  with  a  high  standard  I  do  no  more  than  any  member  of 
tlif>  learned  professions  might  be  expected  to  do,  and  whose  example  should 
hardly  require  to  be  much  insisted  upon  by  me  in  laying  down  my  argu- 
ment. 

One  supreme  conviction  ought  to  weigh  with  every  officer  who  receives 
a  commission,  viz.  that  it  is  a  trust  committed  to  him  by  his  country,  a 
confidence  reposed  in  him,  and  for  no  selfish  or  individual  ends. 

From  this  conviction  springs  the  sense  of  duty  as  an  incentive  to  action, 
and  this  is  emphatically  the  lever  which  I  must  employ,  as  others  have 
before  me,  to  stimulate  my  younger  brethren  to  exertion* 

Well,  then,  if  we  start  with  the  conviction  that  some  military  study  is 
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necessary  iur  everj  officer  after  he  baa  entered  the  profession  of  arms, 
we  may  also  lay  down  as  m  rule  tliat  floooeaiftil  8tadj  wUl  be  lMiimM» 
to  him. 

It  is  worthy  of  remark  that  iSbe  periods  at  which  scientific  militftfy 
education  has  meet  engrossed  ihe  attentkn  of  fVit  gntA  mllitaiy  mo- 

ntichies  of  Europe  are  those  in  which  great  militaty  opsfvtioDS  have 
brought  into  strong  PeUef  the  wants  of  the  different  armies  engaged,  lou- 
ring and  j'.frcr  the  Seven  Years'  War  (a  period  which  sfiw  niiirVi  ol  the 
present  niiiitary  schools  and  colleges  spring  into  existence),  the  French 
Kevohitionary  war,  and  more  recently  the  Rnssian  war,  tlie  student  of 
mihtary  history  will  see  how  ijiticfatigably  eiidoavours  iiave  been  made  to 
improve  the  education  of  thu  oiiicers  of  the  arm^. 

Since  the  tenidnaiioii  of  Uie  war  wiih  Bitsti%  the  wIioIb  pnUio  Toice 
of  England  hae  ealled  te  m  better  eduoation  for  ou  effioerty  and  per- 
ticnkrly  for  the  staff  of  onr  aimy.  The  deep  inteteet  which  tiie  general 
public  feels  in  the  rt'suU  of  any  war  in  which  our  country  may  be 
engaged  makes  them  feel  all  the  importance  of  having  the  fortunes  of  the 
country  committed  to  able  and  competent  heads  as  well  as  stronc^  nrms. 
If  turn  to  the  Memoirs  of  Frederick  the  Great,  wo  see  the  same 
anxious  solicitiulc  for  the  proper  training  of  his  ottioeiSi  and  the  same 
complaints  upon  the  inefficiency  of  bis  «taff. 

At  the  tenuiuation  of  the  Seven  Yeara'  Wm  lie  writes :  "  The  position 
of  the  soldier  may  be  left  as  it  was  befixre  the  war  began ;  but  the  position 
of  the  officer  is  a  poim  to  which  I  am  devoting  my  ntmosfe  care.  In 
order  in  futnrs  to  quicken  their  attention  whilst  in  senrlosy  and  to  fatm 
their  judgment,  I  have  ordered  them  to  reoeiye  instruction  in  the  art  of 
iratf  and  they  will  be  obliged  to  giTe  reasons  for  all  they  do.  Such  a 
plan  will  not  answer  witli  every  one ;  still,  out  of  the  whole  body,  we ' 
shall  certainly  form  some  men  and  officers  who  will  not  merely  have  their 
patents  as  generals  to  show,  but  some  capacity  ibr  the  ofticG  as  w(*ll.** 
And,  again,  in  describing  the  dilHculti^  in  the  way  of  impre'Jfing  upon 
the  minds  ^uf  his  young  nobility  the  necessity  for  military  study  and 
training,  he  says:  "  They  shrink  from  the  army  because  it  is  a  real 
tiaining  for  the  ehsnusterj  nothmg  is  passed  o?er  in  a  young  officer— he 
ie  obliged  to  maintain  a  pmdent,  regular^  and  sensible  eondtiGt*  This  is 
precisely  what  they  dislike^  and  cme  hears  the  absud  and  insolent  akpres- 
sion,  <  If  my  boy  will  not  work,  he  will  do  none  ^  worse  ftr  a  soldier.* 
Yes,  he  may  do  for  a  meie  maii-at-arms,  but  not  for  an  officer  fit  to  be 
advanced  to  the  liighest  commands,  the  only  end  of  a  good  soldier's  lifCy 
and  whicli  l  erjnires  really  extensive  knowledge." 

What  Frederick  the  Great  was  then  anxious  for — what  France  and  the 
other  great  military  iiioiiarchies  of  Europe  have,  by  different  plans  and 
with  varied  success,  been  striving  after—viz.,  the  highest  degree  of 
edmation  arable  of  being  imparted  to  an  officer — ^presupposes,  as  a  rule, 
a  ccnditkm  ct  obligatory  work  on  the  part  of  the  offiocar.  It  is  necessary 
for  me  to  todeih  upon  the  objeefes  songht  to  be  attdned  by  tiie  obligatory 
S]nt0n»  and  the  results  anked  at,  as  lowing  whal  ia  considered  neoessaiy 
for  an  ottoer  to  know,  and  how  this  knowledge  is  expected  to  pitepare  htm 
for  filling  with  credit  the  higher  fataatfaes  of  his  profession. 

la  the  early  part  of        »  otmrnnsiMa)  oompoied  of  two  oAoars  6nd 
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s  oivlUaii,  mi  mnaohoM  bgr  the  BmnHnj  of  State  for  War,  to  consider 
the  beil  nwde  of  re«€Sg«iilziiig  th»  sjBlem  for  training  officers  ior  the 
scientifie  ooKfis*" 

The  coffnniiwion  furnished  a  Report  on  the  8peci£k:  subject  to  which 

their  attention  was  directed,  and  also  added  to  it  "  An  Account  of  Foreign 
and  other  Military  Education."  This  Keport  has  been  published  iu  the 
form  of  a  Blue  Book,  and  contains  the  most  interesting^  mass  of  infor- 
mation upon  the  subject  of  mihtaiy  education  that  has  erer  been  ooUected 
together. 

1  intend  to  employ  this  iieport  as  my  text-book  Avhenever  I  appeal  to 
what  is  going  on  abroad  or  to  the  opinions  of  foreign  militaiy  savaas. 

Sbawoe^Ib  Ennoe  tiiere  is  a  very  broad  dirtSictioii  drawn  between 
the  lequrements  fi>r  an  officer  of  the  acienttfic  oorps  and  an  offieer  of  the 
line;  for,  while  in  the  former  case  every  endeaTOur  is  made  to  impart 
"very  high  mathematical  knowkdge,  in  the  latter  a  very  moderate  amount 
is  considerc  r]  stiiHcient.  Let  us  take»  fcr  example,  the  Military  College  of 
St.  Cyr.  A  fair,  hut  by  no  means  extensive,  kno'wledge  of  mathematics  is 
required  for  the  entrance  examinations  only  into  this  collpirc.  With  tlie 
exception  of  some  lectui'es  on  descriptive  geometry  and  physical  science 
ai  j^liud  to  military  art,  the  main  teaching  consists  of  military  art  and 
literature,  biiitury,  geography,  military  Statistics,  fortification,  and  modern 
languages. 

The  wMe  system  of  instractioiii  in  this  sehool  is  of  a  highly  practical 
and  nseiul  nature*  Toang  men  intended  for  the  cavahry  are  inatrueted  iu 
infantry  and  artillery  morements  and  drill;  just  as  those  int^ed  for  the 
infantry  are  taught  riding,  and  receive  instruction  in  cavalry,  as  well  as 

artillery  drill  and  movements.  This  is  considered  a  most  important  part 
of  their  instruction.  "  It  is  this,"  said  the  General  Commandant,  "  that 
made  it  practicable,  for  example,  in  the  Crimea  to  find  among  tho  r.l«l 
e'ieves  of  St.  Cyr  officers  fit  for  the  artillery,  the  engineers,  and  the  sUiU"; 
and  for  general  officers,  of  courso,  it  is  of  the  greatest  advantage  to  have 
known,  from  actual  study,  something  of  every  branch." 

I  think  that  the  system  at  St.  Cyr  shows  more  tridy  the  peculiar 
military  genius  of  the  Frendb  nation^  and  what  is  required  for  an  officer's 
education,  than  that  at  the  Polytechnic  School.  At  this  latter  there  is  a 
inixtare  of  the  military  and  civil  elements;  the  higher  prizes  are  those 
for  the  civil  departments  of  the  Government;  and  the  traditions  of  the 
school,  together  with  the  high  standing  of  its  many  distinguished  scientific 
SleveSj  have  ail  tended  to  keep  up  a  very  higli  mathematical  standard,  to 
the  exchision  of  literary  and  ciai>sical  studies. 

Agreeing  that  mathematical  knowledge  is  necessary  for  the  scicntiiic 
corps  of  the  army,  and  that  it  is  a  good  educating  agent  for  the  mind  ;ind 
judgment,  I  am  not  at  all  convinced  that  the  process  of  intense  and  ahaost 
exclusive  application  to  such  a  study  is  one  ^ther  called  for  by  any 
branch  of  tlie  army  or  calculated  to  make  what  is  required-— viz.,  a 
practical,  as  well  as  a  theoretical,  soldier* 

It  is  even  a  question  among  distinguished  French  officers  whether  this 
process,  as  pursued  at  the  Polytechnic,  is  not  an  exhaustive  one  to  the 
))rain  of  many  of  these  yoimg  men,  and  injurious  to  them  eventually. 
ExoesslTe  mentali  as  ivell  as  physical,  training  produces  similar  results; 
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and  while  in  the  Army  we  may  for  pardculAr  senioes  require  a  better 
and  more  elaborate  educational  troining  than  for  others,  yet  in  both  the 
condition  of  a  healthy,  vigorous,  actiYe  bodily  frame  is  a  mm  qud  non. 

The  French  mny  justly  regard  the  Polytechnic  as  a  great  national 
institution — superior,  very  poisibly,  to  anything  of  the  sort  in  the  world. 
Hut  we  must  bear  in  mind  that  it  is  not  purely  a  military  school,  and  that 
very  frequently  those  who  get  into  the  Artillery  and  Engineers  are  the 
lowest  quali6ed  of  that  school. 

Staff  Corpse — The  entrance  into  the  staff  corps  in  France  is  through 
the  school  of  application  for  the  staffs,  and  the  twenty-fire  annual  va* 
cancies  in  this  school  are  filled  up  by  three  pupils  from  the  Polytechnic 
and  by  a  competitive  examination  between  the  pupils  of  St.  Cyr  and 
second  lieutenants  of  the  army.  The  vac^cies  mostly  fall  to  the  shave  of 
the  pupils  froni  St.  Cyr.  This  at  once  opens  out  a  wide  career  for  nn 
infolHprent  and  ambitious  oiTicer.  Once  he  is  attached  to  the  staiF,  from 
th<  result  of  a  two-years'  successful  study  at  the  staff  schooJ,  he  per- 
manently belongs  to  it. 

The  course  of  study  is  worthy  of  reniark,  as  combining  in  a  high 
degree  all  the  essential  elements  which  constitute  an  efficient  staff  officer. 
They  are:  descriptive  geometeiy,  astronomy*  topography  and  geodesy, 
geography  and  statistics,  artillery,  fortification,  military  art,  military 
administration,  manccuvres,  German,  dra\ving,  keeping  of  memorandum- 
books,  conduct  and  discipline,  riding  and  knowledge  of  the  horse.  The 
work  is  done  to  some  extent  ont  of  doorf — such  as  military  sketching; 
making  plans  of  country,  with  and  without  trigonometrical  points  and 
distances;  and  plans  of  fields  of  battle,  with  descriptive  notes  and 
remarks. 

It  is  wortliy  of  remark  that  in  France  not  much  value  is  attaclu?d  Uj 
any  but  compulsory  study  or  training. 

In  their  military  schools  we  find  that  the  young  men  do  not  study 
much  by  themselves.  Whatever  lectures  they  attend  and  take  notes  of 
arc  subsequently  carefully  andf  systematically  gone  over  with  them  by  a 
set  of  instructors,  called,  from  their  ofHce,  repitUeiirs,  Tlie  great  object  is 
to  give  their  officers,  or  that  portion  of  them  who  do  not  rise  from  the 
ranks,  a  careful  professional  education. 

In  the  Artillery  and  Engineers  this  is  principally  given  at  Metz,  and  an 
extensive  practical  training  is  given  to  these  officers  nfter  they  enter  the 
service,  first  by  their  remaining  with  the  troops  until  they  attain  the  rank 
of  second  captain,  and  subsequently  being  employed  in  die  arsenals, 
workshops,  and  fortified  places. 

A  short  account  of  the  regimental  schools  for  the  artillery  and  en- 
gineers of  the  French  service  will  be  very  interesting,  as  bearing  con- 
siderably upon  the  direct  subject  of  my  lecture. 

Those  regimental  f^chools  nre  intended  for  the  instruction,  both  theo- 
retical and  practical,  ot  oHicers,  particularly  those  promoted  from  the 
ranks,  non-commissiont  d  oflicers,  and  private  soldiers. 

It  must  be  borne  in  mind  that  a  considerable  number  of  officers  rise  from 
the  ranks  in  the  French  service,  and  consequently  have  much  to  learu 
theoretically  after  getting  their  commisttons«  These  schools  therefore 
have  a  particular  significance,  as  showing  that  the  French  soldier  when 
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raised  to  the  dignity  of  an  officer  is  not  left  without  further  means  being 
provided  him  for  obtaining  a  good  educatioD,  and  thus  qiialifyiug  him  for 
pushing  his  fortunes  without  anj  limit  heyoud  that  of  his  own  intelligence 

and  desire  for  advancement. 

In  Marshal  Yaillant^s  report  to  the  Emperor  on  the  organisation  of  the 
Imperial  School  of  Application  for  the  Artillery  and  Engineers  at  Metz 
there  occurs  the  following  passage : — 

"  I  beg  to  call  your  Majesty's  attention  to  the  dispositions  of  Article  C5 
of  the  Decree,  by  virtue  of  which  any  officers  of  the  artillery  and  engineers 
promoted  from  the  rank  of  non-commissioiietl  officers  may  be  authorised 
upon  thdr  own  request  to  share  in  the  instmetion  given  at  the  School  of 
Application.  It  has  seemed  to  me  ^t  the  whole  career  of  education 
ought  to  be  opened  to  officers  who,  being  less  favoured  by  fortune  than 
their  companions,  have  not  received  the  same  advantages  of  instruction 
before  entering  the  service.*^ 

The  roj^mental  schools  may  be  therefore  considprf  d  as  stepping-stones 
for  this  class,  and  also  as  furnishing  the  practical  instruction  in  their  pro- 
fession to  those  otficers  who  join  their  regiments  from  the  School  of 
Metz. 

The  instruction  is  broadly  divided  into  two  distinct  portions,  viz.,  intu 
summer  and  winter  instructions^  the  former  comprising  the  regimental 
instruction,  or  that  which  exists  in  the  interior  of  the  regiments,  and 
which  is  directed  by  the  chieft  of  tiiose  corps  who  are  responsible  fbr  it, 
with  the  means  placed  at  their  disposal,  under  the  general  surveillance  of 
the  commandant  of  the  school ;  and  the  latter,  or  winter  course^  which 
requires  the  assistance  of  the  special  means  of  the  schools,  or  the  employ- 
ment of  its  professors  and  materiel. 

To  a  considerable  extent  the  instruction  is  niq  artcd  by  uliicers  of  the 
two  corps,  and  particularly  to  tlie  classes  of  non-commissioned  otiicers  and 
privates. 

A  professor  of  mathemato  and  fbriifioation  is  attached  to  each  school. 
At  the  end  of  each  course  general  examinations  are  held,  and  lists  made 
out  in  the  order  of  merit,  with  notes  of  the  capacity  and  aptitude  of  each 
of  the  non-commissioned  officers  and  men;  and  these  lists  are  consulted  in 
the  formation  of  tables  of  promotion. 

It  is  not  to  1k'  supposed,  however,  that  no  professional  teaching  is  given 
to  officers  of  the  line  or  cav.ahy  after  joining  their  regiments.  The  fol- 
lowing circiimstance  will  partly  show  how  thip  is  attended  to,  and  tend 
still  further  to  exhibit  the  system  of  careful  systematic  instruction  friv<'u 
to  officei*8  upon  subjects  winch  are  peculiaidy  wilhui  their  circle  of  duties. 

I  was  travdlmg  with  several  young  officers  on  a  professional  tour  on 
the  Continent,  including,  besides,  an  inspeotian  of  ibrti&d  places  and 
battle-fields  and  a  visit  to  the  French  camps  of  instraetion. 

At  one  of  the  camps,  I  was  inquiring  about  the  instruction  given  to  the 
r^mental  officers  in  the  manoeuvre  of  a  brigade  and  division,  and  how  it 
was  accomplished.  I  was  told,  that,  previous  to  the  brigade  drill  of 
the  ensuing-  day,  the  regimental  nffieers  were  informed  of  the  nature  of 
the  movements  it  was  pru])<)SLd  to  execute,  their  object,  and  how  they 
were  to  be  carried  out.  A  sketch  or  plan  of  the  iiiovements  was  drawn 
up,  and  every  young  ollicer  had  the  subject  explained  to  him  in  a  kind  of 
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ngtaawAtl  aeeting  pifriM  ofW  by  the  cooaiMDiiiinr  nffieer^  <be  liltar 
hsriiig  had  the  infoimfttkii  frooi  Uie  genml  of  brigade.  Inftead,  thm- 
foTCf  of  any  morementB  bdqg  executed  h  timprovisUj  or  without  due  con- 
sideration*  the  whole  subject  had  been  previously  discuased,  and  eaeh 

manocnvre  shown  to  lie  a  propot  to  RoniP  objrct,  or  subsequent  cb:inp::('  of 
front  or  deployment.  The  camp  was  tin  is  made  one  of  positive  instruc- 
tion; and  so  systematic  is  the  Frencli  military  system  on  all  subjects  con- 
nected with  the  efficient  drill,  on  intelligmt  and  intelligible  principles,  of 
the  othcer  and  soldier^  that  the  drill  of  the  brigade  is  completely  mastered 
by  all  conc^ed  before  the  diiimmal  drill  is  aUowed  to  be  entered 
upon. 

Hay  we  not  be  allofwed  to-  aeoonnl  for  the  aefcaowkdged  superior  In- 
tel 11  genoe  in  all  military  matters  of  S^mch  soldiers,  and  their  Ioyc  for 
discussing  and  critidfling  ererything  connected  with  prof^nonal  subjects, 
by  this  system  of  giving  rational  explanations  of  the  nature  and  object 
of  military  movements  to  all  ranks,  and  thus  enlisting  on  the  side  of  well- 
considered  and  skilful  combinations  the  intelligent  appreciation  of  the 
ma^  ?  Is  there  any  good  reason  wiiy  bucIi  a  system,  carried  out  even 
further,  should  not  be  introduced  into  our  uwu  service  ?  I  do  not  know 
that  it  would  be  advisable,  on  many  grQanda,  to  occupy  a  aoldieE^a  spare 
home  of  an  evemog  ifor  each  leotoiee  or  pgofeerioDal  diteofsiona,  bat  an 
oooaaional  attemation  of  a  ketoie  initead  of  adzfll  woidd  tend  to  vary 
the  monotoDj  of  a  camp  hfe,  by  introducing  a  difeent  aubject  to  the 
notice  of  the  soldier,  and  addressing  hia  inteUigeoce  on  points  which  are 
to  be  made  the  matters  of  actual  practice. 

I  have  no  wish  to  fcfrco  attention  too  much  to  thn  condition  of  tlic 
army  in  a  neighbouring  country,  but  T  cannot  help  alluding  to  the  phyaicul 
education  which  is  going  hand  in  han  l  with  the  intellectual. 

To  an  Englishman,  who  generally  dislikes  anything  systematic,  and 
whose  natural  bias  is  shown  by  a  studied  independence  and  individuality 
of  act  and  thought,  it  may  aeeai  a  itiange  speotaoley  the  attempt  to  develope 
by  a  progressively  systematio  method  the  physical  powers  of  a  large 
number  of  men,  and  for  objects  which  are  not  immediately  apparent. 

And  yet,  according  to  recent  aooomnts,  most  surprising  results  are  being 
obtained  by  gymnastic  drill  or  exercise  on  a  very  luge  soale^  and  its 
pc^ularity  is  unquestioned. 

GYifNASTics  OF  THE  Frkncu  AiiMY. — l\Tr.  Stcinmetz  has  given  to  the 
Institution  a  most  valuable  paper  on  tliis  subject,  and  1  cannot  too  strongly 
recoumiend  every  oilicer  in  the  Army  to  procure  a  copy  of  the  printed 
pamphlet.  For  both  oihcer  and  soldier  a  physical  training  is  pursued  ou 
a  phuk  which  must  commend  itself  to  every  intelli^nt  mind.  These 
exercises  to  some  extent  take  the  part  of  drill;  and|  in  met,  are  preparatory 
to  ordinary  recmit  drill. 

The  old  Prussian  system  of  setting  up  a  recruit  and  teaching  him  to 
marohi  is  saponeded  by  one  which  is  to  teach  him  the  full  powers  of  his 
body,  and  so  enable  him  to  make  use  of  his  professional  knowledge  to  the 
best  advantage. 

It  would  be  of  no  advantage  to  a  regiment  composed  of  the  most 
scientifio  men  in  the  world  to  know  that  they  jni!ht  to  occupy  a  ceilain 
position,  if,  iiom  defective  training,  a  small  luuount  of  extra  exertion  had 
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incapacitattKl  them  from  tbe  capabilitj  of  makii^  the  effort  DGoeBBsay  to 
Twoh  lliat  positioB. 

Thia  aimiile  tuttih  lies  at  the  bottom  of  all  Hie  inptoiraaeiits  whiob  afe 
takiBg  place  in  tlie  Vsmck  Amy,  and  wZiioh  to  MBne  etteot  wen  strikingly 
exhibited  in  the  late  Balian  campaign.  I  allade  to  the  celerity  of  more- 
mentand  rapidity  irith  which  the  French  soldiers  closed  with  their  enemy. 

I  should  not  have  satisfactorily  terminated  my  short  accoxint  of  French 
TTiiHtary  education,  had  I  omitted  to  notice  the  physical  education  as  a 
portion  of  th<  ir  system.  Depend  upon  it|  that  no  natioD  can  a&rd  to 
n^lect  this  most  essential  point. 

To  officers  of  the  English  Army,  "wlio  are  as  a  race  passionately  fond  of 
atliietic  sports,  and  pre-eminently  distinguished  in  them  heyond  any  otlier 
DatioB,  iua  lumen  mntl  noiba  thiomi  anngr*  Toa  iriU  as  a  rule  We  to 
depend  ia  the  field  mtich  more  on  the  physical  powers  of  your  men  than 
on  liheif  inteBigmotf^  The  latter  H  iviU  be  ywxt  ptonaoe  to  gtokle  and 
instruct;  the  fbrmer  must  have  besn  the  result  of  careful  trainingt  and 
osnno*  be  remedied  al  the  deoi«i:ve  momtnt,  if  deieotire,  b j  the  best  will 
on  your  parts. 

I  really  do  not  pee  why  proper  instruction  in  some  central  jzymnasium 
should  not  be  aii'orded  to  a  certain  number  of  non-commission  id  officers 
from  the  various  services,  on  a  principle  similar  to  that  adopted  in  the 
French  Army ;  and  thus  a  good  corps  of  Instructors  raised  for  the  Army, 
who  should  be  under  the  supervision  ui  some  central  cootruiy  simiiiu^ 
to  ihe  Instractors  of  Musketry  in  lihdr  nflation  to  the  Commandant  at 
Hythe. 

Ithink  eveiy  one  will  agree  with  me  in  the  iSBadbility  of  the  scheme^ 
and,  ihai  it  woold  become  an  exoeedingl^  popular  divernon,  at  well  as 
drilly  amongst  the  soldiers  of  the  army  cannot  be  doubted  by  any  one. 
Yearly  exhibitions  might  take  place  in  regiments  or  camps  of  the  results  of 
this trninin^r,  and  small  prizes  awarded  to  the  most  proficient.  Ithink  that 
this  proj)osal  would  tend  to  improve  the  army  physically,  and  morally  also, 
as  it  would  soon  discover  the  drunkard,  the  dissatisfied,  or  the  suiky  man. 
Such  games,  as  the  results  of  careful  early  training,  were  very  succesbiLdly 
oouunenced  and  conducted  by  Colonel  Eardley  'Wilmot,  when  commanding 
the  Oadat  Gonqpany  at  the  Boyal  Militaiy  Aoademy,  Wodirich.  This 
physical  development  seems  abo  to  be  wanted  as  a  snpplemsnt  to  the 
high  training  in  the  use  of  the  rifle  whidt  soUiats  now  noeive.  The  two 
oombined  woidd  make  the  per&ot  soldier. 

la  oonfirmation  of  these  views,  and  as  aiBfording  a  striking  illnstralMm  of 
tho  evils  to  he  anticipated  from  n  want  of  proper  physical  training,  I 
would  point  to  the  disaster  which  beiel  the  American  IfederaL  army  at 
Bull's  Kun. 

The  "  Times  "  of  the  29th  instant  contains  a  leading  article  on  the  • 
report  of  the  banitary  Commissioners  appointed  by  the  Federal  Govern- 
ment to  the  head-quarters  of  General  M^CleUan's  army.  This  report  states 
emphaHcally  tibal  a  want  of  physical  tndaing  and  ability  to  bear  the 
ordinanr  hm  wotk  of  a  soldier  in  the  field  was  one  of  the  eanses  which 
led  to  the  serere  losses  the  amr  saiperieneed* 

There  does  not  mppmt  to  nm  been  anything  extnundinaiy  in  the 
amoimt  of  fiitigiwdmMiM  ftm  the  loldiera  of  this  amy,  and  tfiey  had 
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not  been  exhausted  by  previous  long  marches  or  an  active  campaign,  but, 
99  the  Times  "  says,  It  was  their  rery  first  rapid  march  and  the  first 
loss  of  8  meal  which  rendered  them  helpless  and  unfit  for  the  work  of  a 
battle.  Here  lies  the  troe  secret  of  the  whole  aiFair.  The  men  were 
only  soldiers  of  three  months*  standing.  They  had  never  been  inured  to 
privation  or  even  inconvenience.  They  could  not  cany  their  packs  and 
muskets  comfortably  fc>r  a  short  march  on  a  cool  morning,  least  of  ail 
could  they  stand  a  mile  or  two  at  the  double,  which,  iiulecd,  might  have 
tried  older  soldiers  than  tiiey  were.  The  conseq\i<  iice  was,  that  when 
they  got  to  the  field,  though  with  good  training  and  good  airangemenU  they 
ought  to  have  been  fresh  as  larks,  they  were  in  no  condition  to  do  them- 
selves justice.  They  were  brave  enough,  no  doubt,  and  hud  will  enough 
to  fight,  but  they  had  none  of  that  endurance  which  trammg  alone  can 
give." 

In  strong  contrast  to  this,  we  have  only  to  turn  to  the  famous  march  of 
General  Crawford's  light  brigade,  which  joined  the  Duke  of  Wellington 
after  the  battle  of  Talavera,  having  marched  sixty-two  English  miles  in 
twenty-six  hours.  Here  is  an  example  of  what  real  soldiers  could  do  in 

those  days. 

I  do  not  think  it  necessary  to  describe  similar,  though  not  such  energetic, 
efforts  to  educate  the  officer  and  soldier  in  Prussia  and  Austria  ns  in 
France.  The  aim  in  in  most  respects  the  same,  although  the  method  is 
different,  and  the  material  to  be  worked  upon  varies  very  much  from  the 
impulsiice,  eneigctic,  and  recldess  Frank* 

The  subjects,  however,  which  form  the  staple  for  the  professional  train* 
ing  are  identical,  and  are  such  as  I  shall  have  to  touch  upon  presently. 

I  cannot,  however,  avoid  inserting  a  portion  of  a  Report  of  a  mixed 
commission  of  military  and  scientific  men  presided  over  by  General 
Lutzow,  as  alluded  to  in  the  Blue  Book  &om  which  I  have  already  made 
several  extracts. 

"  Instruction  in  pure  mathematics  in  the  military  academy,  particularly 
in  the  lower  classes,  must  be  considered  one  of  the  most  important 
branches  of  teaching,  not  merely  because  the  chief  points  in  military 
science  are  founded  on  mathematical  principles,  but  stUl  more  because  a 
pro&und  study  of  mathematics  accustoms  the  head  to  clearness,  accuracy, 
and  method  in  thinking*" 

Again — "  Geography,  history,  and  statistics  are  the  sciences  by  the 
study  of  which  a  young  man  comes  in  connection  with  the  world  before 
he  knows  it  practically." 

So  again  as  to  physical  and  historical  geography— 

"  Tt  is  here  particularly  that,  whilst  we  give  the  soldier  n  sufficient 
knowledge  of  preparatory  science,  we  should  point  its  application  to  the 
business  of  war. 

"  Witliout  war,  to  gain  some  knowledge  of  war  beforehand,  to  accustom 
the  mind  to  throw  itself  as  it  were  into  the  most  perplexed  circumstances 
of  war,  and  to  see  what  principles  are  to  be  applied  to  them,  is  certainly  a 
great  object  in  military  science.  Military  geography  helps  us  to  do  this; 
iirst,  because  without  it  the  operations  and  conduct  of  a  war  are  not 
intelligible ;  secondly,  because  the  thorough  knowledge  of  a  country,  both 
in  its  inhabitants  and  its  physical  geography,  helps  us  to  conceive  the 
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conrse  winch  any  future,  war  will  take,  and  the  best  mode  of  couduclmg 
it.    The  hr£>t  in  the  more  elementary,  ike  latter  the  higher  practical  and 
strat^oal,  branch  of  the  Bdenoe.  jLid  this  last  inqimes  ao  much 
and  Imowle^  as  to  make  it  ludesirable  to  teach  it  in  a  higher  school. 
It  should  form  the  employment  of  a  staff  school.   But  detailed  so^estions  * 
are  given  for  a  course  <rfthe  simple  kind  of  military  geography.'* 

That  a  high  degree  of  professional  education  is  considered  necessary 
fiir  an  officer,  is  clearly  shown  by  the  accounts  I  have  civen  of  the  system 
pursued  for  that  object  in  France;  nncl  Prassia,  Austria,  Sardinia,  and 
Kussia  are  all  cu^iaized  in  improving  military  education.  In  fact  it  must 
march  with  tht'  times,  and  advance  at  the  same  rate  as  general  education 
and  inteiliguncr  advances. 

In  our  own  service,  with  the  exception  of  the  ArtiBeiy  and  EngineeiSi 
the  continued  .education  of  the  officer,  apart  £rom  the  direct  pro&sional 
duties  lequixed  fiom  him,  such  as  drills  and  field  manceuvres,  has  not 
been  hitherto  attempted.  The  only  school  at  present  for  officers  is  the 
Staff  CoUegei  where  a  limited  number  obtain  the  informatioiL  requisite  to 
pass  the  examination  for  the  staff.  This  appears  at  present  to  he  the 
only  test  of  professional  excellence,  and  the  only  way  to  arrive  at  distinc- 
tion in  times  of  yeace.  This  being  the  case,  T  almost  think  that  the  prize 
of  a  staff  appointment  should  be  made  in  a  pecuniaiy  sense  a  more  valu- 
able and  a  more  permanent  one. 

The  great  mass  however  of  our  oliicers  are  left  to  themselves  either  to 
work  out  their  education  from  indiyidnal  predilections,  or  else  to  rest 
satisfied  with  that  amount  of  ptofesnonal  information  which  wUl  enable 
them  to  go  through  thar  ordinary  duties  without  bungling. 

Ithinkthat,if  the  matter  were  Mrly  and  properly  brought  before  the 
army  at  large,  our  younger  officers  would  recognise  at  once  the  exten- 
sive range  of  information  which  ought  to  be  mastered  to  a  considemble 
extent  before  correct  ideas  can  be  entertained  even  upon  merely  profes- 
sional points;  Rnd  thns  the  want  of  a  sufficient  motive  for.  further  edu- 
cation ^vo^l1fl  be  satisfactorily  met. 

Wlirtlier  in  peace  or  in  war,  the  ollicer  who  had  tried  to  mature  his 
judgment  and  cultivate  his  reflective  powers,  other  things  being  equal, 
would  certainly  come  to  the  front,  and  soon  bring  himself  into  notice.  Is 
not  this  a  motive  strong  enough  for  a  military  man? 

The  formation  of  camps  of  instruction  in  yarious  parts  of  the  United 
Kingdom  is  most  fiivourable  for  carrying  wt  any  general  scheme  for  the 
education,  of  the  officer,  as  the  means  or  apparatus  necessary  to  be  pro- 
vided could  be  better  obtained  for  a  large  than  for  a  small  number. 

The  instructors  would  also  have  the  advantage  of  illustrating  their 
lessons  by  the  actual  exhibition  of  considerable  bodies  of  men  under 
manoeuvre.  It  is  possiV)le  also  that  so  md  criticism  lu  relation  to  Ucticii 
imd  the  method  ot  luindling  troops  under  cert^  suppositions,  and  of 
occupying  ground,  nu-l.t  beneficially  re-act  upon  older .  officers,  and 
induce  greater  circumspection  and  consideratibn  in  arranging  for  the 
general  drill  and  manoeuvres  of  a  brigade  or  division* 

At  first  I  would  therefore  recommend  that  young  officers  be  brought 
toirether  for  the  purpose  of  going  through  a  course  of  reading  on  mihtary 
sSgeets,  such  as  strategy  and  tactics  as  taught  by  the  best  miUtary  writers. 
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If  the  subjects  can  be  tieatcd  in  thm  iauguages  in  whicb  tbey  are  wiitteD, 
90  m«eh  better,  bait  tins  «il  umaHi  might  be  pwiBei  a  few 
who  wm  ianaA  9amptMk  mMi  «3Bf^^ 

%eciil  Mitories  shoold  thea  be  aeleeted,  iivlii^  iUwtiBte  froni  acliiftl 
.  eaapMgne      principles  contMBied  in  the  tet  aobjoote. 

These  histories  will  touch  upon  0»e  three  ame,  tkeir  combieatioBS  nd 
employment,  with  the  special  tactics  of  each  nrm. 

Milit;u  y  topography,  rus  a  most  essential  element  of  iiistniction  for  all 
military  men,  will  naturally  engage  a  good  deal  ofatteiUion.  li  loiois  a 
veiy  attww^ive  subject  for  teaching,  as  it  is  so  intimately  connected  with 
iili  military  movements,  and  the  works  which  treat  of  it  in  a  military 
sense  aie  profusely  illnstiated  with  examples  cf  movmsnte  of  mies 
guided  ss  well  as  detenniaed  by  the  topographiod  featooo  of  a  coontiy. 
I  think  dMkt  BO  one  «otild  lbU(nr  «p  ^  svbjeot  Ibr  «iy  taigdi  tune 
wxtboot  dykdamg  a  large  amovnt  of  oottakend  lLmiamkd§&  <m  militaiy 
matters  ef  a  most  useful  4is  well  as  interesting  nature. 

Ran-drawing  and  field-sketchinc,  with  reports  upon  routes  of  commu- 
nications, could  be  exceedingly  well  taught  at  the  camps,  and  their  useiul- 
»      ness  and  importance  proinnieiitly  brought  into  notice. 

With  the  latter  should  Lte  as&ociat-ed  such  elementary  infoiiiiaLiun  upon 
geology  as  will  enable  an  odSicer  to  d^ribe  the  features  o£  a  couaUry 
correctly,  and  to  give  other  and  Taluabk  ud&xmMm  depsndent  «poB  ittf 
geological  ^Dnurtisiu 

A  knowledge  of  the  onHmy  ioslmBevti  enjoyed  for  field- sketching 
oan  be  obtoiDed  -with  little  <raiblay  and  psslmWdy  if  combined  witb 
out-of-door  practice  at  the  same  time. 

The  clement;;  of  pcmmamtmad  fiald  fortificatioii  wouU  vatxindlf  foim 
jpart  of  sTTch  n  couisc. 

The  sill  jf'Cts  enumerated  are  all  purely  professional,  and  such  as  can 
be  easily  acquired  by  any  oue  v^lio  has  the  will  and  delerminaiiuu  Lu 
make  them  his  study.  It  remains  uow  lor  me  to  show  how  this  can  .be 
done,  and  to  pcant  oat  those  authors  -wkm  I  weald  aeoonmaiid  to  he 
••ad  and  studied  OS  the  art  and  lustoory  of  wr« 

Bestcietng  vyself  still  to  4lie  oao^  I  will  suppose  militagr 
libraries  and  nMjms  er  hafis  for  atudy-,  drnwing,  and  (Other  fiiiigpoBes»  abb 
established  there. 

Those  means  may  possibly  he  aiforded  at  the  puT)lic  expense,  and 
should      «:iippnrted  by  some  small  eontribvitlon  from  tin?  oihcers  in  camp. 

A  body  ol  instructors  could,  I  have  no  doubt,  be  raided  fro^ft  amongst 
the  officers  of  the  three  arms  in  camp. 

Their  qualifications  liowevei'  to  act  as  iustiuctors  should  be  satisfac- 
torily inqoixed  Into,  eltiber  tinough  the  msdxitm  of  tke  Staff  CoU^ge  or 
tfaMBgh  the  ad}iitant-g^iiiend  of  eiuih  arm. 

The  aallieritaes  miglit  tbink  k  advisable  tkemaelM  io  nominate  and 
pay  these  instructors;  if  so,  a  great 'point  wonld  be  gained. 

Should  this  howerer  not  be  the  case,  I  should  think  that  an^  lo^ucst 
by  a  body  of  junior  officers  in  camp  to  be  instructed  as  a  class  in  any 
protessional  subject  would  meet  with  a  ready  reepoaae  ^com  seme  who 
are  capable  of  imparting  the  requisite  information. 

In  this  way  a  beginning  would  be  made,  and  jpcesaore  .gfiut%  bmugjht 


Digitized  by  Google 


8Tiii>l£8  U£0OMli&ND£D  1X>  A  YOUHG  OFiriC£&  05 


upon  the  authorities  to  provide  permuiieiit  uieiins  lor  instnictioii,  sitc!i  for 
example  as  arc  provided  in  the  French  rccrimental  scliools.  I  will  suppose 
that  the  machinery  is  by  «ome  meuiis  or  other  established,  artilieiy» 
engineers,  and  staff  officers  famishing  the  instructors. 

A  <dMB  of  ^ouii(^  0ffio6cs  nwei  wmI  (nM1€  to  go  tibkottj^  A  Wfuno  oom* 
piiafaig  tiio  Yariom  ^ubjeclB  I  have  lUuMd^ 

The^^incipal  author  for  selection  on  strategy,  I  would  recommend  to  be> 
mUhwA  hesiiatiDn,  the  Arohdnke  Civaiies  of  Ainttia;  Ibr,  although  his 
name  does  not  appear  aa  liaving  really  ^mi^  the  work  on  ertrategy  attri- 
buted to  him,  the  work  bears  such  evident  internal  evidence  of  tlie  fiiot, 

that  ^YPt  need  not  dispute  it. 

T  ^\  ould  recoinin-  nd  this  work  to  be  most  carefully  gone  through,  each 
othcer  making  a  map  for  liimself,  if  possible,  and  following  step  by  step 
the  whole  course  of  the  campaign,  beginning  with  the  passage  of  the 
Bliiae  by  Ifoeau  al  Kehl,  am  tenQiaattog  vldi  tfae  siege  by  the  Aus- 
triaos  of  tfait  lattor  place*  I  irould  advise,  aMMmgh  it  aiight  appear 
tediooa,  that  eveKy  et^  la  tikeupeMNkais  of  dik  nMster  onmpaign  should 
be  traced. 

li  will  thus  prove  a  ^luable  lesson,  md  one  which  wiil  not  soon  be  ' 
effiiced  from  the  memory,  besides  giving  most  toteiestiiig  toppgfaphioal 
and  geographical  kncnvlcd  jrc  of  localities. 

Jomini  on  Strategy  may  also  be  strongly  i^ommendedi  and  employed 
usefully  in  connection  with  the  fomter  work. 

After  studying  the  principles  of  strat^y,  and  their  application  to  the 
campaign  of  1796, 1  wipuld  rocoBunend  tiuit  some  of  Napoleon's  campsugns, 
•  for  example  his  first  in  ItiUy,  coaomenciug  "with  the  haMle  of  Montenotte, 
be  ezamiiied  wilh  letomoe  to  the  fltrategy  of  the  oampaigii,  and  a 
memoir  oil  the  sabjeot  drawn  out ;  or  it  wonid  perhaps  be  as  into^tipg  to 
take  the  campaigns  of  the  Doke  of  WeUington  In  tiie  Peniasiila,  a<id  stn^ 
them  in  a  similar  manner. 

Maxwell's  Life  of  the  Duke  of  Wellington  is  a  veiy  goodwoik  to  be 
taken  for  this  purpose. 

There  are  numercns  examples  also  to  be  found  in  Marlborough's  cam- 
j>aigns,  inchiding  his  ikiuouii  inarch  from  the  Low  Countries  to  the  Danube, 
ending  with  the  battle  of  Blenheim,  which  may  well  serve  as  studies  on 
strategioai  eombinaitioBB:  also  the  Severn  Tears'  War.  in  fact,  once  a  stn- 
dent  becomes  interested  in  fhe  study  of  this  higher  hraiieh  of  liie  art  of 
war,  tiie  £nM  of  veseardi  opened  out  to  hnn  is  inexhaustible. 

For  the  study  of  tactics  there  are  nnmerovs  foreign  authors  from  whom 
good  selections  can  be  made,  it  would  he  wdl  here  not  to  confine  one- 
8^  too  WQoh  to  one  or  two  authors,  but  to  read  aevend  and  oompaie 
Uiem. 

A.  very  elaborate  work  on  tactics,  containing  a  great  deal  of  informa- 
tion and  general  criticism,  has  been  published  from  the  pHj>ers  left  by  the 
Marqids  de  Temay,  u  i  rcnch  nobleman  and  refugee  from  the  Revolution 
of  17^0.  The  work  has,  I  believe,  been  employed  in  France  as  a  text-  . 
book  at  St.  Cyr,  and  a  high  oommendatkm  is  paased  upon  it  by  M.  Koch, 
who  edits  it,  aa  being  a  woik  of  great  merit,  and  oootahiing  just  what  was 
reqvdred  to  fonn  a  ffxA  teact^book  on  taeetioBi  for  teaching  this  branch  of 
the  art  of  war. 
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I  tliiuky  lu  the  KugUsii  reader,  it  will  he  ibuud  ratlier  ptidauticuUy 
written*  and  its  style  Iieavy  and  too  dogmaftio;  hat  I  also  fMnk^  from  having 
cai^liillj  read  it,  that  theie  is  muoh  matter  for  reflection,  and  many  judi- 
cious mnai-ks. 

Jomini  is  much  more  likely  to  interest  as  a  writer,  and  his  range  is  veiy 
considerabk,  extending  throughout  the  Bevolutionary  War.   Portions  of 

his  works  may  he  selected  to  form  a  course  of  reading  on  tactics,  and  par- 
ticularly the  earlier  campaigns  of  Buonaparte  in  Italy,  which  are  consi- 
dered as  afibrding  the  best  illustrations  of  the  tactics  of  this  great  master 
in  the  art  of  war. 

Teniplehoff,  the  historian  of  the  Seven  Years'  War,  and  Decker,  who  has 
written  on  the  same  period  (with  special  reference  to  the  employment  of 
artillery  by  Frederick  the  Great),  together  with  General  Lloyd's  account 
of  the  Seven  Tears*  War,  may  sdso  be  considered  as  yahiable  authors. 

This  period  is  well  illustrated  by  the  BattU  of  Mmdenf  gained  princi- 
pally through  the  instrumentality  of  the  English  in&ntiy  contingent,  by 
their  bold  attack  on  the  French  cavalry,  the  finest  then  iu  Europe,  and 
showing  that  a  tactical  eiTor  in  the  disposition  of  troops  on  the  field  of 
battle  may  be  productive  of  the  greatest  disasters.  This  error  was  in 
the  disposition  of  the  French  cavah  y,  placed  in  the  centre  of  the  French 
ai'my,  and  not  sufficiently  supported  on  tiieir  ilaaks. 

Many  such  emm,  and  the  unfortunate  results  generally  attending  them, 
are  alluded  to  by  the  authors  I  have  named,  and  should  be  specially  noted 
for  the  information  of  the  student. 

Special  tactics,  such  as  the  tactics  of  the  three  arms  combined,  of  eadi . 
separately,  or  combined  two  and  two,  are  treated  of  in  several  foreign 
works.  The  most  noteworthy  are:  Brunet's  Histoire  d'Artillerie,  com- 
bining many  notices  upon  the  employment  of  this  arm ;  Decker,  de  I'Ar- 
tilierie  a  Cheval,  avec  la  Cavalerie;  Decker,  Trois  Armes;  Fav^,  Trois 
Armes;  Decker,  Seven  Ye.irs'  War,  noticed  above,  as  showing  the  em- 
ployment of  artillery  iu  that  wai*. 

I  know  of  no  English  author  who  has  treated  of  these  subjects  in  a 
similar  way,  and  I  am  therefore  compelled  to  allude  to  foreign  writers. 

Having  read  these  works,  I  can  safely  recommend  them  to  any  one  as 
giving  a  variety  of  most  useful  information  on  the  combined  action  of  the 
several  arms.  Thought  and  reflection  cannot  but  be  stimulated  by  a 
peruFal  of  9uch  anthors. 

To  the  cavalry  officer  I  would  particularly  recommend  the  work  by 
Decker  on  the  employment  of  horse-artiI!(  ly  and  cavalry.  He  very 
justly  remarks  that  either  arm  is  the  complement  to  the  other,  for,  while 
cavalry  possesses  the  offensive  and  artillery  the  defensive  clement,  the 
union  of  the  two  arms  constitutes  the  perfect  military  body,  having  both 
elements  combined. 

The  first  public  lecture  I  ever  gave,  I  recollect,  was  on  the  subject  of 
the  m^ceuvres  of  cavalry  i  d  horse-artillery,  and  I  found  this  work  in- 
valuable as  a  text-book;  I  found  that  I  could  make  the  subject,  by  means 
of  plans  and  supposed  position;?  of  the  troops,  both  interesting  as  well  as 
improving;  nothing  could  better  show  the  systematic  handling  of  these 
troops,  or  at  all  events  lead  to  correct  views  being  arrived  at  on  the  sub- 
ject, than  such  a  work. 
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Oil  the  subject  uf  general  military  history,  ami  aiiiitury  literature,  I 
would  not  wish  to  restrict  the  taste  of  any  one  by  limiting  his  choice  to 
partioiiUur  aathots.  Tbe  best  are  known  pretty  generally,  and  good  eeleo- 
tioos  could  be  very  ^vell  made  by  the  offioere  iDstmoting. 

Some  offioeis  would  doubtless  like  to  refresh  themselves  by  reading 
CiBsar'e  Gontmentanet  again;  the  Chevalier  Folard's  Polyhine  would  Im 
within  the  power  of  any  ordinary  French  scholar  to  read. 

Vegetins  on  the  Military  Customs  of  the  Romans,  would  prove  very 
interesting.  The  student  would  trace  almost  all  the  modern  customs  in 
camp  and  on  the  march  to  the  times  of  the  Romans,  and  discover  that 
General  Crawford's  orders  for  the  Light  Division  iu  the  Peninsula  were 
remarkably  similar  to  regulations  in  practice  in  the  Boman  armies. 

However,  it  is  more  than  ^robable^  that,  valnable  as  saxsk  reading  would 
be»  time  would  hardly  pemut  of  its  being  porsued  to  the  ezclnsbn  of  a 
tolerably  complete  course  upon  more  modem  military  history,  relating  to 
operations  on  ground,  and  with  means  and  appliances  with  which  we  are 
acquainted,  and  which  to  a  considerable  extent  have  altered  the  art  of 
war  in  some  essential  particulars. 

Topography,  by  meaus  of  the  well-known  work  of  La  Vailee  (wliich 
ti-eats  of  the  subject  iu  a  purely  military  sense),  can  be  made  a  real  means 
for  imparting  extensive  military,  as  well  us  general,  information.  The 
work  should  be  read,  at  first,  in  order  to  gain  a  general  knowledge  of 
the  contents,  and  then  employed  as  a  work  of  rc&rence  in  connecticQ 
with  the  study  of  particidar  campaigns. 

The  work,  as  published  in  an  abridged  form,  and  translated  by  Colonel 
Jackson,  contains  the  military  topography  of  continental  Europe,  and  as 
such  contains  all  tlie  information  necessary  for  any  one  studying  the 
general  physical  features  of  any  country  in  Eui'ope  with  reference  to 
military  operations  in  that  country.  Of  course,  it  would  be  necessary, 
for  particular  purposes,  to  have  more  detailed  information,  and  iliis  can 
be  got  by  the  official  maps  of  those  countries;  but  for  all  educational 
purposes  this  work  is  sufficient* 

At  first,  I  would  commence  by  tsking  a  partienlar  countiy^Fnuiee,  fiir 
example,  which,  as  the  author's  own  country,  is  prolyl  My  best  treated  ot 
A  skeleton  map  should  be  drawn,  for  the  purpose  of  filUng  in  afterwards 
merely  the  military  topography  of  the  country — viz.,  the  frontiers  bor- 
dering on  neighbouring  states,  showing  the  physical  formation,  the  natural 
and  artificial  obstacles,  water-lines,  roads,  iScc.  The  lines  of  fortified 
places  oTi  each  side  of  the  frontier  would  be  shown  on  this  map.  Par- 
ticuiai'  battle-iields  should  also  be  mai'ked,  as  determining  the  sites  which 
have  been  considered  both  strategetically  aswell  as  tacticaJly  important. 

A  knowledge  of  ancient  history  would  help  the  student  in  attaching 
the  proper  relative  importance  to  psrtionlar  places  which  ihey  have 
probably  always  borne — such  as  Toulouse,  the  central  point  of  operations 
for  the  defence  of  the  South  of  France,  and  Lyons,  a  similar  point  for  the 
K>nth -eastern  frontier. 

it  would  be  int- nv^linL-;  i  i  mark  down  in  different  coloured  lines 
the  hnes  of '»ration8  pui  buecl  by  the  various  armies  which  have  invaded 
France,  cftHSr. Juicing  with  the  invasion  by  the  Prussians  at  the  early  part 
Ji^  the  French  Kevolutiou.    A  map  of  the  above  nature,  carefully  and 

^^^^^^^^^^  '^^^^^  C^^^  ^^^^ 
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correctly  drawn,  and  AviUi  all  this  information  iiibei*ted,  would  give  at  a 
glMioe  BMMtvalualile  tud  iirtewMting  muttar  fiv  a  nilitarj  man  to  vfldikale 
upon.  I  fhall  never  foiget  my  Mtnge  wlun  trmlHng  throngh  the  V«l 
d'En&r,  ot  the  H(fflaBtibai,  in  the  Black  FoMt,  sAer  reading  the  stining 
aeoouefc  of  Gmtani  lloroMi's  celebrated  retreat  through  it ;  or  the  iaterest 
with  which  I  exAmiMd  the  fortifications  of  Bastadt  and  the  country 
leading  from  it  np  to.  tho  (defiles  of  the  TCintj^ip-  "River,  -n'liicli  opens  a  way 
throuorh  the  Hlack  Forest  for  an  army  to  reach  llic  higher  IjaimlK',  alter 
reading  the  Arch-Duke  CSiailes's  acooont  of  the  retreat  of  the  Austrian 
amiy  l  y  this  route. 

The  carelul  study  of  this  work  would  most  certainly  iaduoe  the  hj^>it 
of  studying  tiwiti'y  witii  reknace  to  mMUgf  movwuente,  ekher  Ibr 
olfeiMniM  or  ilMkmme  op^alioiift.  Hm  mt&d,  m  nrofl  w  tlie  eye,  wuld 
become  edbeated  to  r^giacd  military  opentiotti  at  beaad  upon  an  aeoorato 
knovriedge  of  the  comifety  whuh  ii  to  become  the  theatre  of  them,  and 
bardlgr  anything  beeoDaes  in  this  soise  too  inigiiifioaMt  ftr  the  aailitaiy 
topographer's  TK)tice.  I  allude  to  this  because  some  not  rcry  thoughtftil 
readers  might  be  inclined  to  consider  that  La  Vall<^e  goes  toe  much  into 
mimTtife  in  his  details  of  apparently  insignificant  obstacles. 

Field-sketching  would  iorm  a  very  interesting  subject,  and  many  olhcers 
would  soon  beo<me  quite  proficients  in  tliis  art.  The  immediate  value  of 
■Mb  aa  aeqniraMHfc  wooii  be  recognised  by  all,  and,  together  villi 
imi  mHian  ia  the  «ee  <if  tiie  pocket  iestaot  wad  piteatie  eoiapass,  wcM 
enable  an  officer  to  arrive  very  soon  at  the  neat  cfaef-^Tiz,^  laying  dorwn 
azid  makiag  npotti  t^on  routes  of  coBunnuioBtioiiy  inA  aU  tba  collateral 
iaformataon  necessary  to  be  furniahed  to  4^e  proper  departoMNt  which  baa 
the  chnrg^e  of  chooeTug  roads  along  which  troops  have  to  march  in  an 
enemy's  coinitiy.  The  highest  degree  of  art  in  this  important  branch  of 
duty  IB  T,v!ieii  an  ofiicer  can  manage  to  sketch  rapidly  and  fill  in  his  route 
froiu  horseback.  Ihis  requires  a  practised  eye  and  steady  hand;  but  it  is 
the  ultimate  point  to  be  aimed  at  by  an  oliioer  who  wishes  to  be  a  pro- 
ficient in  this  art. 

iB<cidQrio]dMtobgi(aii]idociTevlfy,attd  give  beiidw  ac  coned  iaibr- 
atmtion  as  poanble»  ahoald  be  posseiied  of  MNBeeletteatary  notioni  on 
f[Oology.  Even  a  study  of  heaps  of  stone  on  the  voad-eidee  is  of  eenrice, 
as  indicating  the  nature  of  the  formation  in  the  locality,  juid  giving  also  an 
ides  of  the  probahlp  condition  of  the  roads  themselves  in  bad  weather,  the 
indication  being  drawn  iVom  the  nature  of  the  materials  nsed  to  repair  them. 

Every  officer  who  has  not  had  the  advantage  of  a  Saridhiirst  or  Woolwich 
coui-se  should  consider  it  a  duty  incumbent  upon  him  to  obtain  a  tolerable 
knowledge  of  permaneui  and  iieid  iortUication,  and  tak-e  every  opportunity 
cf  vakimg  biieedf  ^eifectiy  fandliar  with  the  details  of  fortiiied  places, 
cakl  the  lelationa  wfaoh  thcTaiicini  wcrke  bear  to  eacb  olber  ftr  dafenchFC 
faupueue.  Sboidd  be  travel  -on  libe  contimat,  be  wiM  find  nnmeroaB 
AKamples  to  study  fimn,  and  gain  aioo  good  ncMMin  of  tiie  iaprcyement  in 
fortification  introduced  by  the  German  school  of  late  years. 

With  respect  to  the  periods  of  the  year  to  be  devoted  to  study,  1  w(uild 
recommend  a  division  gtmilar  to  wTiat  I  have  described.-*^  ^^^^  French 
rey  iinental  schools,  viz,  the  summer  season  for  the  practical  W/.L  oul-uf- 
door  work,  and  the  winter  for  reading,  drawing,  and  theoretical  exercises. 


Digitized  by  Google 


99 


Cieiienil  literature,  and  subjects  which,  altliough  not  strictly  professional^ 
are  yet  portions  of  every  gentleman^  educatiuu,  need  not  be  dwelt  upon 
here.   These  must  be  1^  for  each  one  to  select  for  himself. 

My  object  has  been  to  suggest  satjects  for  study  vhtch  bear  directly  on 
the  profession  of  a  soldier^  bol»  ia  dinsct  conaectign  with  all  this,  tibere 
must  be  a  cultivatum  cf  other  qualities,  whicb  arc  no  less  essential,  in 
order  to  .lluw'  of  an  officer  making  use  of  his  acquired  knowledge  for  the 
public  benefit.  I  mean  that  ready  decision  of  mind  and  firmness  of  execu- 
tion, which  may  be  called  by  the  name  of  prcMnptitude,  and  which,  together 
with  knowledge-^r,  which  is  the  same  thing,  power — goes  far  to  make  a 
perfect  soldier. 

If  we  think  of  these  two  qualities,  viz.  promptitude  and  power,  as 
summing  up  hi  a  general  inj  all  that  I  ham  sud  on  intellectual  and 
physical  education,  we  shall  see  by  a  process  of  analysis  all  that  is 
necessary  to  arrive  at  the  possession  of  such  rare  qualities  in  ccmibination. 

A  modern  author,  in  a  work  entitled  **Hone  SubseciTSB,"  gives  an 
amusing  though  forcible  illustration  on  this  very  point.  He  describes  a 
large  dog  who  has  seized  a  small  one  hj  the  throat,  and  is  holding  him  in 
ypite  of  all  endeavours  to  call  him  oli.  Some  one  proposes  to  bite  his  tail; 
upon  which  an  individual  steps  out  with  great  alacrity  from  the  crowd, 
and,  seizing  the  tail  of  the  wrong  dog,  bites  it  with  determination.  For  this 
act  he  gets  knocked  over,  ver^  properly,  by  the  indignant  ownei-  of  the  small 
dcg»  Here,  says  the  author,  is  an  exhibition  of  promptUtuk  without  powerm 

I  am  afiraid  we  might  also  class  in  this  category  the  chavgt  of  Ihe 
Light  Brigade  at  Balaclava.  Why  is  it  that  so  frequently  our  cavalry, 
from  their  individual  bravery  and  eagerness,  have  called  down  upon  them- 
selves just  rebuke  ratlier  than  praise  ?  Is  it  not  owing  to  the  absence  of 
powei*,  or  knowledge,  which  should  curb  rashness,  and  that  inclinatioil  to 
prompt  action  which  that  arm  has  frequently  exhibited  ? 

In  the  Peninsular  War  it  was  made  more  than  once  the  occasion  of  very 
strung  orders  uu  tlic  part  of  the  Duke  of  Wellington,  who  reprobated  iu  up 
measured  terms  the  headlong  impetuosity  of  the  cavalry. 

An  instance  of  this  unfortunate  tendency  is  also  furnished  in  Sir 
William  Napier*s  History  of  the  Conquest  cf  Sdnde.  At  the  Battle  of 
Hyderabad  the  precipitate  and  entirely  unauthorised  movement  of  the 
cavaky  posted  in  obseryation  on  the  nght  might  have  compromised  the 
safety  of  the  entire  army.  I  bring  forward  these  eicamples,  not  from  any 
wish  to  bring  discredit  on  this  most  gallant  aria  of  the  service,  but  simply 
tu  show  that  judgment  based  upon  professional  knowledge  can  alone  be 
pi  udiictive  of  good  results.  We  may  uho  sou^etimes  see  pous^r  without 
proiii^jiiti^d^i  and  in  either  case  the  loss  of  the  wanting  quality  is  sure  to 
mar  a  man's  usefulness  in  life. 

Than,  again,  tbe  educated  officer  is  jwpdy  jfoir  1^  opfort^nii^  vihfUk  it 
amves  aad  is  ynparad  to  turn  it  to  aecou^  OChe  dd  saying  that  opiwr* 
tonily  makes  the  man,  is,  I  thil4C|Mtuely  wrong,  at  least  as  it  is  generally 
understood  and  employ od.  Far  nearer  the  truth  would  it  be  to  say  that 
man  makes  the  opportwniiy.  In  this  lies  the  whole  secret  of  success  in  lite, 
and  from  my  experience  in  the  work  of  professional  education,  anil  pi  Ltty 
exten.sive  dealing  ^v'ith  young  miin  on  tUeir  )tic|t  CWl^^iiig  Mfe>  ^  ^Mcly 
nay  tJij#t       tu^  h<4d«  good  ui^v^tvif Uv. 
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AN  ACOOUlilT  OP  A  LEAD-COVERED  KARliACK  UF  THE 

MIDDLE  AUES. 

By  Lieuteiumt  A.  T.  Wimdus,  H.M.  Indian  Navy,  E.ILG.iS.,  F.S.A. 

Is  connectioii  wiih  the  prodaction  of  the  paper  I  hare  the  honour  to 
read  to  you  this  evening,  I  feel  it  is  neccs.sary  to  explain  thftt  it  was  pre- 
pared in  its  original  fonn  exclusively  for  the  Society  of  Antiquaries,  being 
aware  that,  althou^^li  the  subject  is  a  curious  and  interesting  one  in  itself, 
as  a  link  between  the  i)ast  and  the  present,  and  apropos  of  one  of  the 
great  leadi^if  questions  ot  tiie  day — ships  plated  with  metal,  for  defensive 
purposes — yet  it  is  merely  a  communication  that  would  interest  any  circle, 
though  perhaps  more  peculiaiiy  aiiti(^uaries.    I  here  mean  that  there  in 
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nothing  practical  to  be  derived  from  it,  and,  as  we  are  accuRtomed  in  this 
Institution  to  endeavour  to  extract  what  honey  we  can  from  the  papers 
that  are  read  and  qnestioiiB  disciusaed  in  this  room,  in  the  way  of  addition 
to  ovr  stodc  of  uSfonnalioii  on  the  yarions  scientific  topics  laid  before  us, 
I  must  deprecate  the  critieism  to  whidi  I  should  naturally  be  exposed,  if 
I  volunteered  the  subject  as  one  of  real  scientific  and  practical  import ;  but 
this  being  conceded  me  (and  I  shall  accept  it  with  gratitude),  I  lay  the 
matter  before  yon  witli  the  greater  confidence  as  a  ciuions  and  interesting 
one,  from  which,  by  an  after  arrangement,  since  the  first  production  of  the 
paper,  I  trust  we  may  make  some  practical  deductions.    Its  more  appro-* 
priate  place,  I  believe,  would  have  been  as  a  sort  of  preliminarj'  paper, 
spliced  on  to  Captain  Halsted's  lectures  of  last  year,  and  I  did  indeed  oflfer 
to  plaee  it  at  his  disposal,  but  he  yery  kindly  seemed  to  think  it  was  worth 
working  np  into  a  special  paper,  which  led  to  my  laying  it  before  the 
Council.  Since  then,  in  return  for  the  consideration  it  receiredi  and  which 
has  led  to  the  reading  this  night,  I  have  endcayoured  to  render  it  more 
worthy  of  your  attention,  by  attempting  to  derive  sometliing  of  practical 
benefit  from  the  shrewd  scientific  nautical  ideas  of  the  Knights  of  St.  John,  in 
1530,  by  means  of  some  experiments  I  have  recently  made  on  the  resistance 
of  lead  to  rifle  balls,  as  companMl  with  that  of  wronght-iron  plates,  which, 
with  the  permission  of  the  Chair,  I  shall  be  hap[)y  to  lay  before  you. 

Before  proceeding  to  read  the  paper  I  must  also  remark,  that,  as  is  often 
the  case,  I  stumbled  upon  the  subject  by  mere  acddent,  while  looking 
over  a  venerable  volume,  in  company  with  my  friend  Sir  G.  Bowyer, 
who  directed  my  attention,  as  one  naturally  interested  in  naval  matters,  to 
an  account  of  the  squadron  fitted  out  by  the  Knights  of  St.  John  of 
Jerusalem,  to  oporat(\  in  conjunction  with  the  forces  of  the  Emperor 
Charles  V.,  against  Barbarossa,  at  the  siege  of  Tunis.  On  going  deeper 
into  the  matter,  the  account  became  so  int^^-resting,  and  some  of  the  details 
approached  so  curiously  to  an  engrossing  theme  f>f  discussion  and  argu- 
ment of  the  present  day,  that  I  really  thought  it  worth  introducing  to  the 
notice  of  the  Society  of  xVntiquaries,  to  which  I  belong,  and  the  paper  was 
drawn  up,  and  read  accordingly. 

I  therefore  erave  your  indulgence  to  let  the  fiMsts  speak  for  themselves ; 
the  litOTal  tnmslation  is  rigi^y  adhered  to— I  have  not  attempted  to 
stndn  points  or  ornament  the  details  in  any  way. 

After  all,  it  is  but  drawing  a  parallel  between  two  eras  of  ship-building, 
the  very  earliest  and  the  very  latest — I  here  mean  war-ships  carrying  hea^y 
artillery — in  bringing  the  sixteenth  and  nineteenth  centuries,  the  years  1535 
and  18C1,  into  a  little  closer  contact,  in  point  of  nautical  invention  and 
contrivance,  than  one  would  suppose  possible;  in  point  of  fact,  I  am  about 
U)  introduce  the  crack  ship  of  the  Knights  of  St.  John  of  Jerusalem — the 
Santa  Anna,"  of  about  1,700  tons,  bmlt  at  Nice  about  1530,  to  our  Admi- 
ralty inm-dieathed  crack  ships  of  1862,  and  to  trace  in  tiie  description 
some  curious  points  of  analogy—this  is  alll  venture  to  proffer,  and  I  trust 
these  points  will  in  some  measure  interest  you. 

Tlie  work  from  which  I  have  made  the  extract,  the  translation  of  which 
I  shall  have  the  honour  to  read  to  you  to-night,  was  written  and  published 
towards  the  end  of  the  reign  of  our  Queen  Elizabeth,  or  about  1594.  It 
is  entitled,     Dell'  Istoria  della  Sacra  Beligione  ed  lUustrissima  Militia 
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dl  Bsn  Gicwaiuii  OitrosoHmiteAo  di  Jaeomo  Bosio/'  is  dcdkftted  to 
HonBeignew  de  Wignaeonrt^  Gnmd  Maiter  of  the  CMer. 

The  ftuthor,  Jaeomo  Bosio  (who,  by  the  iray,  in  tlie  translation  of  this 
very  woik  hy  Bojsa&t,  published  at  Lyons  in  1^1%  is  miscalled  Antonio 
Bosio),  was  a  knight  of  the  order,  and  it  would  seon  quite  deyoted  to  its 
interfRts,  ns  ho  appcarp:  to  liavo  ontprod  ron  arnorf  into  tlie  taslc  he 
imposed  upon  hini'^p]f  of  writing  with  ^rcat  detail  tlie  liistoiy  of  the  Hacred 
Order  to  which  lie  belonged,  the  produce  of  his  oxerti(^ns  being  verj^  yoln- 
minoufi,  extending  to  three  large  volumes,  containing  much  curious  iufor- 
mation  upon  the  histoi-y  and  pi"Oceeding8  and  the  military  and  political 
inHiience  of  the  Order  of  fit.  John  up  to  the  yosr  1591. 

The  detail  in  wluoh  he  indidges  will  be  oteuiy  shown  in  bis  desciiptioii 
of  the  Kamok,  previoosly  to  entering  npon  which,  however,  I  will,  with 
your  permission,  and  as  briefly  m  possible,  lay  before  yon  the  cireomstances 
that  introduce  her  npon  the  scene. 

It  is  the  month  of  July,  a.d.  1535.  Muley  As<;em,  the  dethroned  king 
of  TuniR,  lias  made  an  ft]ipeal  to  the  Emperor  Charles  Y.  of  Germany, 
imploring  him  to  espouse  his  cause  against  the  usurper  Barbarossa.  The 
Emperor,  excited  more  probably  by  the  eclat  of  the  thing,  and  the  prestige 
he  wonld  attain,  if  successful,  in  Europe,  than  for  any  partkmlar  sympathy 
with  Mnley  Assem,  has  yielded  to  Ids  entreaties,  and  with  a  splendidly- 
ovgaaised  force  set  smI  firam  the  port  of  rendezvous,  Cagliana,  in  Sardinia, 
on  the  16th. 

The  ileet  consisted  of  nearly  500  vessels,  Flemish,  Portuguese,  Genoese, 
and  a  fjqnadron  fitted  out  by  the  Knights  of  St.  John  (always  ready  to 
engage  the  infidel),  first  and  foremost  among  whose  ships  is  our  karrack, 
the  "  Santa  Anna." 

This  formida1)le  expeditioa  was  under  the  command  in  chief  of  the 
celebrated  Andrew  Doria,  the  most  celebrated  naval  officer  of  the  age, 
who  was  appointed  High  Admiral  of  the  Fleet,  and  carried  on  bond 
80,000  regular  troops,  the  flower  of  the  regular  armies  of  Christendom. 
The  expedition  arrivod  in  the  Bay  of  Tunis  after  a  few  days*  prosperous 
voyage ;  the  troops  were  landed  without  op])08ition,  and  the  great  fort  of 
Golctta,  which  commands  the  Bay  of  Tunis,  was  immediately  invested  by 
land  and  sea.  This  fort  of  Golett,i  had  been  strongly  fortified  by  Bar- 
barossa at  a  vast  expense,  and  hr  ti  usted  chiefly  to  its  strength  and  a 
body  of  Turkish  soldiei-s,  armed  and  disciplined  after  the  European 
manner,  for  any  chance  of  suceesR  against  the  veteran  forces  of  the 
Emperor.  To  give  an  adec|uate  idea  of  its  strengLli,  it  may  be  stated  that 
300  cannon  of  large  calibre,  mostly  of  brass,  were  mounted  on  the  non- 
parts — a  >  digious  number  for  that  age,  and  a  striking  proof  of  the  power 
of  Barbarossa  and  the  greatness  of  his  preparations.  It  is  the  more 
necessary  for  my  purpose  to  call  attention  to  the  armament  of  this  fort,  as 
wfll  he  seen  hereafter,  as  for  several  days  its  formidaUe  hattoms  pl^ed 
upon  the  invading  force  by  land  and  sea.  TTowever,  all  these  pre]>nrn- 
tionswere  of  no  avail,  the  breaches  soon  became  practicable;  the  fleet,  with 
the  gi-eat  karrack  liolding  a  conspicuous  position  and  gallantly  playiTig 
her  part,  battered  the  fortifications  with  great  fury  and  success ;  and  on 
the  25th  July,  only  nine  days  from  the  fleet  leaving  {Sardinia,  a  general 
assault  was  given  on  all  sides  at  onco,  and  the  place  taken  by  storm. 
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I  liave  compiled  this  aceouiit  froui  liibtoii^b  of  the  peiioU,  more  j^articu- 
larlj  Robertfiou's     Charles  Y./'  which  ^ree  in  <J1  main  points  wiA 
cm  author,  though  he  lUturally  enters  more  partloiilarlj  into  the 
edueTemeuts  of  the  loiights  of  the  order  and  of  their  squadron. 

We  therefore  find  this  great  Caraoca  della  Beligione,  the  ^' Santa 
Anna/'  laying  off  the  port  of  lunis,  at  the  end  of  Jidy,  1535,  and  most 
probably  repairing  damages  in  company  with  the  rest  of  the  fleet,  aft«r 
the  bombardment.  Aiul  I  take  up  our  author's  account  at  the  point  where 
the  recently  restored  King,  Muley  Assem,  attracted  by  cariosity  to  see  the 
galley  \Yhieh  had  exliibit-ed  such  prowess,  and  from  her  Fize,  fittings,  and 
aiiiiaments,  was  the  wonder  of  the  day,  proceeds  ou  board  to  vibit  hei* ; 
and  the  followui^  Utaudatioii  describes  her  appearance. 

Literal  Tramlatwn. 

And  he  (Muley  Assem}  having  seen  the  karrack  of  the  Beligioiie, 

which  caused  him  great  wonder  frc»n  her  external  appeanmoei  became 
**  desirous,  abore  all  things,  of  being  condncted  on  board  her,  and  to  be 
"  shown  her  internal  aiTaugenieuts,  whieli  \vas  eai-ricd  into  effect,  and  he 
**  was  introduced  on  board  hy  the  bailiff  (a  Grand  Cross  of  the  Order)  and 
"  the  Captain  Tonchboiuf,  and  received  with  all  due  honoui's  and  cere- 
**  monies  and  a  salute  of  artillery,  as  became  his  rank. 

"  And  haying  retiuned  on  shore,  he  reported  to  the  Emperor  the  wonders 
*^  he  had  seen,  and  that  he  believed  he  had  noTer  before  seen  SDjthiQg  so 

"  And^so  much  he  said  that  he  caused  the  Emperor  (who,  it  seems,  had 
«  never  been  on  board)  to  desire  to  visit  her  himself,  which  he  shortly 
"  afterwards  did  before  he  left  tlie  arniy.    As  it  has  been  already  said  (in 
"  a  foraicr  part  of  the  book),  she  had  been  already  visited  as  the  wonder  of 
"  the  age  by  the  C«nirt  of  France,  so  that  it  appears  convenient  iu  this 
**  place  to  give  some  account  of  her  marvels,  for,  independently  even  of  the 
**  stupendous  size  of  her  anchors,  masts,  stoutness  of  rigging,  admii'able 
^*  machinery,  and  other  appurtenances  of  her  fittings,  this  karrack  was  a 
superb  and  miglay  Tossel  of  Yrar,  a&d  voidd  carry  ammmution  and  pro- 
"  visions  Cor  a  six  monlhs*  cmise  at  sea,  and  was  callable  of  caiTying  a  much 
greater  freight  than  the  karrack  Grimalda,  which,  when  near  her,  seemed 
to  be,  so  to  speak,  in  point  of  size,  her  daughter,  and  yet  she  had  taken 
"  on  board  in  Xiarca  more  than  40,000  salmi  grosse  of  wheat  of  the 
"  measure  of  Syracuse ;  and  the  other  galleys,  having  often  had  occasion 
**  to  ap]>roach  her,  for  the  })nrpose  of  si)eakiug  her,  the  loftiest  of  their 
**  spars  barely  a})proached  within  a  foot  of  her  great  poop.    She  had  six 
**  decks  (of  which  two  were  untler  water),  all  sheathed  with  lead  and  bolted 
"  with  brass,  whicli  does  not  consume  lead  as  iron  does,  and,  thus  con- 
"  strocted,  it  WHS  impossible  to  auifc  her,  although  sJl  Ihe  ariaUeiy  of  a  fleet 
"  were  fired  against  her*   Her  hnge  mainmast  was  made  in  pieces,  and  ci 
«  snoh  si«e  six  men  oo^d  not  embrace  it.   She  had  three  tops,  one  above 
"  anodier,  topmast  sbove  topmast,  and  constructed  not  merely  for  conve- 
nience  of  setting  the  sails,  but  also  to  mount  small  pieces  of  artillery, 
which  she  always  carried.    Her  timbers  were  so  strong  and  thick,  that 
having  been  many  times  <  iip  nged,  and  received  much  oaimonading,  she 

"  wa4  never  pieroed  below  .the  bulwarks. 
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Old  men  still  relate  as  a  wonder  that  at  the  time  of  her  construction  a 
"  great  pestilence  and  mortality  occurred  at  Nice^  and  caused  so  gieat  an 
**  infection  of  the  air  that  even  birds  that  passed  over  frequently  fell  dead, 
yet  no  one  perislied  among  all  the  men  who  were  employed  in  the 
kanrack  on  account  of  the  great  fires  made  on  the  shore,  to  carry  on  the 
works  of  iron,  pitching,  smelting,  forging  bolts,  &q, 
<^  She  had  a  large  and  spadoos  chapel  dedicated  to  her  name,  Santa 
"  Aima,  also  an  unnonry  fdly  equipped  with  every  sort  of  arm,  offensive 
"  and  defensive,  for  500  men.    Also  a  reception  hall,  with  inner  rooms  or 
cabins,  for  tlie  use  of  the  Grand  Master  and  Lords  of  the  Conncil.  ^n<\  a 
"  refectoiy  where  the  kniglits  eat,  fitted  up  with  all  necessary  accommodation, 
**  lockers  for  plate,  and  table  fumitm'e.    All  her  officers,  who  were  double 
"  in  number,  had  convenient  berths.   She  had  various  lodges  and  galleries 
round  the  poop,  and  chests  and  hozes  full  of  earth,  wherein  were  planted 
"  cypresses  and  divers  other  trees  and  flowering  shrubs  after  the  fashion  of  a 
"  gflffden,  small  bat  beantifcil.    No  one  on  board  was  obliged  to  eat  biscuit, 
"  as  there  was  a  constant  supply  of  fresh  bread,  for  she  had  the  conrenience 
"  of  hand-mills  and  ovens,  capable  of  turning  out  two  salmi  of  bread  at 
"  each  batch.    There  was  also  no  lack  of  abundance  of  sweet  water. 

"  She  carried  a  blacksmith's  forge,  so  convenient  for  all  ])nrposes,  that 
**  three  master  blacksmiths  were  generally  employed  night  and  day,  and 
**  wrought  with  the  same  facility  as  if  they  were  on  land. 

She  was  entirely  sheathed  with  lead  from  the  bulwarks  downwards,  and 
^*  below  the  water-line  bolted  with  brass  bolts,  whereby  she  was  rendered 
so  water-tight  it  was  never  necessary  to  pump  the  hold  out,  except  on 
account  of  water  which  might  have  entered  fix>m  above. 
But  all  her  wonders  and  novelties  were  surpassed  by  the  number  and  size 
"  of  her  columbines  and  heavy  artillery,  which  were  mounted  on  her  Upper 
"  decks,  poop,  forecastle,  and  waist,  to  the  number  of  50  pieces,  besides  an 
"  immense  nnmlter  of  pieces  of  lesser  ordnance,  of  every  size  and  ealihre ; 
"  and  she  was  nuirvcllously  furnished  with  every  convenience  for  the  gunners 
"  who  worked  them. 

*^  Lastly,  to  crown  the  perfection  of  this  admirable  floating  fortress,  she 
was  very  fleet  and  manageable  under  sail,  and  easily  worked,  and  in  point 
of  ornament  was  decorated  with  many  beautiful  paintings,  and  numerous 
pendants  and  flags.  She  carried  three  great  lanthoms  and  a  band  of 
**  music  of  trumpets  and  clarions.  Her  crew  alone  consisted  of  300  men,  con- 
"  stantly  on  board.  She  carried  two  great  boats  of  15  benches  hoisted  up 
to  her  poop,  and  beside  these  tive  others,  and  with  these  she  had  many 
times  captured  Tmkish  galleons.** 

There  are  several  points  about  this  curious  description  of  considerable 
interest  to  a  professional  man,  and  to  which  I  will  briefly  allude  presently ; 
but  the  main  one  is  obviously  that  bearing  upon  the  topic  of  the  day,  i,e. 
the  metal  plating  with  which  the  sides  of  this  huge  vessel  were  covered.  I 
submit  to  you  that  this  karrack,  "  Santa  Anna,"  was  the  "  Warrior"  of 
the  ]ieiioJ.  Built  at  Nice  about  1530,  at  the  expense  of  the  Knights  of 
St.  flohu,  all  tlie  mechanical  skill  of  the  age  appears  to  have  been  lavished 
on  her  construction. 

It  certainly  appears  fi'om  the  desmptiou  I  have  just  read^  that  the 
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method  of  completely  sheathing  her  with  lead  over  thick  timbers,  helow 
the  oprre  mortc  or  bulwarks,  is  p«pecially  brought  to  notice,  and  com- 
menU'il  on,  as  a  novelty.    It  was,  no  doubt,  quite  a  new  experiment. 

That  this  sheathing  or  plating  wa.s  manifestly  intended  for  defensive 
pnrposeS)  appears  by  its  httviiig  been  applied  to  the  sides  of  the  ship 
immediately  below  the  said  apire  mwie,  or  bnlwarkSi  and  over  the  whole' 
of  the  sufface  of  her  four  decks,  between  ^  kfwer  part  of  the  bnlwarks 
and  the  water-line,  and  thence  continued  below  the  suiface  of  the  water, 
with  this  difference,  that  brass  bolts  were  tuted  below  the  water^ine,  to 
connteract  the  action  of  the  water.  This  circum<!tancp  fshows  the  great 
forethought  and  general  attention  paid  to  the  construction  of  this  gallpy, 
as  1  will  presently  show  that  200  years  lat^r  scarcely  a  ship  of  the  British 
Navy  was  sheathed  at  all,  and  when  so  sheathed  iron  bolts  wei*e  used  for  a 
considerable  period.  But  to  retain  to  tlie  upper  plating.  Our  author  ex- 
pressly states,  that  so  defended  it  was  impossible  to  sink  her,  although  all 
the  aitOleiy  of  a  fleet  were  fired  against  her also,  that,  haying  been  many 
times  engaged,  and  received  much  cannonading,  she  was  nerer  pierced 
below  the  bulwarks.  It  has  been  already  shown  that  she  must  have  been 
exposed  to  a  very  heavy  fire  from  the  formidable  batteries  of  Goletta,  and 
no  doubt  the  battering  she  there  received  is  included.  All  I  wish  to  do 
is  to  make  my  case  out,  that  a  metal-slH'athed  vessel  of  war  did  exist  at 
this  early  date  ;  that  she  was  impenetrrtl  h  to  the  artillerj'  of  the  period; 
and,  consequently,  she  answered  the  piupt  >se  of  her  designers,  as  we  only 
hope  our  future  iion  fleet  will,  constructed  by  Messrs.  Scott  Ru-ssell, 
Bamuda,  &c.,  whom  I  heard  so  eloquently  advocating  the  great  cause  of  iron 
versus  wood  the  other  day  at  the  Society  of  Arts.  With  regard  to  the 
sheathing  below  the  water-line,  it  is  a  fact  that  no  ship  of  our  Navy  was 
ever  sheathed  at  all  before  tlie  year  1761,  280  years  after  the  date  I  have 
been  speaking  of.  I  find  in  the  various  records  of  the  Royal  Navy,  that 
copper  sheathing  was  applied  first  by  way  ^f  experiment  to  a  32-gim  frigate, 
the  "  Alarm,"  in  November  of  that  year.  There  was  great  prejudlc*',  as 
usual,  against  the  innovation,  and  it  was  not  till  17G4,  in  the  month  of 
April,  that  the  operation  was  repeated  in  the  "  Dolphin,"  of  24  guns.  It 
was  not  till  the  Revolutionary  War  in  1783  that  this  important  principle  was 
carried  out  in  all  the  ships  of  the  service ;  but  mark,  during  all  this  time 
iron  bolts  were  used.  Apropos  of  the  brass  bolting  of  the  sheathing  of 
our  fcanack  (brass  bemg,  to  all  intents  and  purposes,  the  same  as  copper 
on  non-corrosive  grounds)^  I  find  the  following  extraordinarily  apposite 
remarks  in  James's  Naval  History": — "In  November,  1783,  after 
various  vain  attempts  to  counteract  the  effects  of  the  copper  sheathing 
upon  the  iron  l>oUs,  it  was  ordered  that  copj)er  bolts  should  in  futiure  l)e 
used  under  the  load-draft  of  water  in  all  the  ships  of  the  Navy  ." 

There  are  many  remarkable  features  in  the  equipment  of  this  extraor- 
dinaiy  vessel  of  war,  showing  a  great  advance  in  the  age,  for  it  must  be 
observed  that  before  this  period  ships  carried  no  porthole  guns,  or,  indeed, 
more  than  one  mast  What  her  tonnage  was  is  impossible  to  say  with 
any  degree  of  accuracy.  Fiom  the  description  of  a  painting  of  her  that 
exists  on  the  walls  of  the  PalaiBSO  of  the  Knights  of  Malta  at  Rome, 
I  am  inclined  to  think  she  must  have  closely  resembled  her  contemporary 
c(  England,  the    Henri  Grace  de  ]>ieu,"  built  at  £rith  in  1515,  but 
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about  500  tons  larger,  and  probablj  can^iug  u  liiore  decks.  It  k  not 
quit©  clear  to  me  how  onr  author  reckons  his  number  of  decks ;  and  pos- 
sibly the  two  half-decks  of  the  poop  and  forecastle^  corresponding  to  those  in 
the  aooompanjing  picture  of  the   Henri  Grace  de  Dien^**  might  he  meant. 

I  find,  by  way  of  comparison,  the  crew  of  the  Henri  Grace  de  Dieu 
consisted  of  350  soldiers,  800  marines^  and  50  gunners— about  700  full 
complement ;  so  our  karrack,  by  the  provision  mado  in  her  armoury,  must 
have  earned  500  fighting  men,  besides  her  working  crew  of  300,  and  the 
knights  of  condition  and  th^*  establishment-" >in  aU|  no  doubt^  exceediug 
1,000  men  of  all  ranks. 

Ht;r  armament  consisted,  it  is  ceriuin,  of  50  hea\7  guns  of  one  cahbre, 
the  "  innumerable  "  multitude  of  other  pieces  being  swiveh^murdering- 
pieces  M  they  were  then  called->^&lcons,  sakers,  am  diTers  other  pieces  of 
strange  nomenelatore.* 

With  regard  to  her  mainmast  and  its  enormous  si^e,  I  haye  no  hesita- 
tion in  saying  that  it  was  probably  one  of  the  first  built  apaxa  that  was 
ever  made ;  it  is  stated  distinctly  to  have  been  made  in  pieces  ;  indeed,  a 
sjiar  of  iiiich  niagnitnde,  if  described  correctly,  coidd  not  be  othenvise,  as 
no  tree  could  liavc  supplied  it.  I  haye  consulted  various  works  ou  inast- 
mald]ig,  and  early  s]ii])wright  works  in  the  dockyards  of  England,  but  can 
get  no  decided  information  as  to  when  built  i^pars  came  into  geuciul  use 
beyond  the  middle  of  the  seventeenth  century,  when  there  is  no  doubt  they 
were  generally  used.  Of  course  the  invention  refers  itself  to  a  time  when 
ships  increased  in  magnitnde,  and  proporttonate  spars  were  required ;  but, 

*  TheHknri, — The  drawing  of  the  "  Henri,"  exhibited  thia  evening,  is  re-drawn  fmm 
the  Pepysiao  Collection,  in  Magdalene  College  library,  Cambridge,  and  I  have  re»drawn  her 
on  rather  a  large  scale,  as  I  think  the  nraat  be  •omething  of  the  build  of  the  kamok.  In 
Durich's  "  Memoirs  of  Ihv.  Navy,"  he  &ay»,  "  In  these  davs  (sixteenth  century),  since  the 
change  of  weapouiof  fight,  King  Henry  YIII.  making  use  of  Italian  shipwrights,  und  encou- 
raging his  own  people  to  build  strong  ships  of  war,  to  cany  great  ordnance,  bv  that  mcan^ 
established  a  puissant  Navy.'*  Consequently  it  is  highly  probable  that  the  "  Henri  Grace 
de  l>i(^Ti  "  wa«  Imilt  upon  an  Italian  model,  and,brinp^  more  of  a  show  shij'  tJmn  for  work, 
had  more  incumbrances  given  her  in  the  way  of  poop  and  foreoaatle.  It  i»  unpoisible  that 
a  tbing  like  thai  oould  have  knotted  about  llie  Memivnnean  aa  thk  kanack  w  reportad 
to  have  done;  and  the  "  Henri  certainly  never  put  to  sea,  exeept,  it  is  supposed,  on  one 
oof-a^inn.    She  may  bo  the  ship  that  took  Henry  VIII.  over  to  France  in  May,  i  rr2i  i. 

In  other  respticts,  and  judging  from  the  description  I  have  read  to  you,  we  may  sup- 
pose tbe  armngemeat  of  the  decks  to  be  mu<di  on  tiie  aame  model. 

Her  armament  from  the  original  MS.  ia  mj  qiuioilS^  $ad  thronri  S(HP6  Ughl  on  tlio 
naval  equipments  of  the  period 

*'Gonnes  of  Bnun. — Cannons,  4  ;  demi  ditto,  3  ;  culveryns,  4  j  demi  culveryns,  2  j 
sakcrs,  4  ;  cannon  perers,  2  ;  fawcons,  2. 

"  Gonnes  of  Iron. — Port  peoys,  14;  slyngs,  4  ;  demi  slyngs,  2;  fowlera,  8;  hntmjB, 
60  ;  toppe  peoes,  2 )  liayleshot  peoea*  40 }  hand  gonues  complete,  100.'' 

A  cannon,  or  oannon  royal,  waa  a  00-ponnder  i  a  demi  ditto,  82-pomider ;  oaanon 
petronel,  24-pounder, 

Charnock  remarks,  with  reference  to  the  number  of  these  guns,  that  a  great  many  of 
tliem  were  of  a  very  small  calibre,  and  indeed  would  he  called  nothing  more  than  swivels 
in  these  daja,  eanjing  a  pound  or  a  pound  and  a  halt  ball.  The  **  Henri,"  whidi 
according  to  report  might  ho  supposed  to  havt'  rarrie  l  122  pieces  of  crannon,  had  not 
more  than  34,  according  to  the  modem  acceptation  of  the  term,  that  could  bo  properly 
so  called.— AXW. 

Tlio  plate  now  given  Is  from  a  painting  by  Holbein  himself  of  the  **  Henri  Grace  de 
Dieu,"  and  may  therf^fore  be  considered  as  autbentie;  it  difian  in  aome  rwpocta  horn  tbe 
sketch  in  the  i;'epy«an  CoUecUon. — Ed, 
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in  aaj  CM«^  I  think  I  can  cUim  for  the  karrack's  architecU  tke  honour  of 

being  the  origini^tors,  or  certainly  the  first  in  the  field. 

The  last  point  of  interest  about  her  which  I  will  mention  is  a  rather  im- 
portant one.  for  it  touches  upon  provision  for  the  inner  man— the  nautical 
stomach  of  tlie  period.  Thij<  redoubtable  galley  was  so  wAl  provided  with 
ovena,  that  she  tiumed  out  daily  enough  fresh  bread  for  all  hands.  What 
a  blessing !  speak  feelingly  myself,  haying  bi^en  fed  on  biscuit  for  many 
a  long  day  since  the  year  1844,  so  I  enyy  these  lucky  sea-dogs  of  1530 
pi-oportionaiely.  I  thuiik  Anm  wcM  Mswoely  hare  kflt  so  numy  mm  in 
tlM  old  CmtarioiD,**  dOO  ywn  laier,  fwm  «mr?y  mid  other  diBeaMB»  if 
she  had  been  fitted  out  somewhat  after  the  fashion  of  this  "  Santa  Aima 
for  it  is  notorious,  the  wants  and  comforts  of  the  seamen  of  our  Navy 
were  frightfully  disregarded  100  years  ago.  I  need  only  refer  to  SmoUett^a 
accounts  of  a  man-of-war  in  George  II. *8  time. 

A  picture  of  the  kaiTack  exists,  painted  in  panel,  on  the  walls  of  a  room 
in  the  palace  of  the  order  at  Home,  and  I  regret  that  it  has  been  impos- 
sible for  me  to  procure  an  illustration  of  her;  but,  from  all  accounts  1 
can  gather  of  the  painting,  she  resembles  the  "  Henri  Grace  de  Dieu." 

There  are  many  points  aboat  her  oonatmotien  and  equijiment  which 
would  he  amusing  to  discuss  in  a  nayal  coterie,  hat  whioh  I  will  noi  enter 
further  into,  as  they  do  not  bear  upon  the  main  point ;  but  I  really  do 
think,  by  way  of  conclusion,  that,  taking  all  these  facts  I  hare  laid  before 
you  into  consideration— of  course  allowing  for  a  little  exaggeration  of  tone 
arising  from  the  enthnsinsm  of  the  author,  an  enthusiast  for  the  interests 
of  his  order,  or  anything  iouching-  the  chgnity  thereof,  but  othenvist?  an 
liouest  and  unimpeachable  writer, — the  subject  is  worthy  of  notice,  merely 
fn)iii  lis  associations.  ,  We  all  know  in  the  course  of  miscellaneous  reading 
how  oddly  we  tumble  upon  passages  that  throw  a  lighjt  upon  apparent 
unmeaning  nomenclatures,  a  lustre  upon  some  obaervance  stQl  kept  up 
hut  fiorgotten  in  origin,  that  a  thrill  of  intereat  is  awakened  almost  in- 
voluntarily in  our  hearts  as  such  Ught  breaks  in  upon  us ;  where  could  I,  in 
thepiaee  where  I  stand,  illmtrate  this  more  appropriately  than  by  instanoing 
a  very  matter-of-fact  spot,  only  a  few  score  yards  off?  We  step  from  our  cabs 
and  omnibuses  at  Charing  Cross,  ami  proceed  on  our  various  routes  of 
duty  or  pleasure.  We  never  giv*'  much  thought  about  the  place  or  matter, 
except  that  our  old  historical  reiiiiuiscences  recall  the  funeral  forfhfe  of 
Queen  Eleanor  and  the  various  crosses  erected  by  good  King  K(l^^ard; 
but  here  the  very  name  is  siguilicant  in  liie  last  and  most  hallowed  re»tiug- 
place ;  and,  in  tiie  meUow  radiance  of  the  light  of  anhndlogy,  prosaic  (2d 
Charing  disappears,  and  La  Croix  de  la  chb^  Heine  stands  fodh  in  a 
halo  of  domestio  affeetioii,  a  memento  for  ever,  while  London  endures,  of 
the  conjugal  love  which  hallows  the  lasirestmg-plaee  of  the  dear  Queen.*' 
May  we  shortly  hope  to  eee  another  mora  tnbstantial  and  enduring  monu* 
ment  raised  in  our  metropolis  to  tlie  memory  of  one  lately  -svithdrawn  from 
the  same  high  station,  where  he  shone  as  a  star  in  our  social  firmament, 
who  has  passed  fVom  amongst  us  since  this  paper  was  written,  and  whose 
loss  to  this  ami  nil  literary  and  scientific  institutions  was  teo  eloc^uentiy 
deplored  by  our  gallant  Chairman  at  our  first  evening  meeting. 

Pardon  the  apparent  digression  while  I  make  the  application.  Eren  so 
it  is  la  tiiia  mmtter-of^fiMst  age.   I  luhmit  that  it  ia  worthy  of  natlae-»'a 
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remarkable  fact — that  whilst  in  this  year  of  grar-f  nft^>1-2)  all  England 
is  ringing  with  the  great  discnssion,  Iron  versus  Wood,  as  applied  to  vessels 
of  war,  and  the  merits  of  plated  9>h\])^  and  invulnerable  rams*,  &c.»  are 
warmly  canvassed  at  every  hearth,  and  in  truth  become  very  "  honsehoW 
words," — ^it  is  a  remBrkable  fact^  and  one  that  brings  home  this  Tery  topic 
of  the  day  to  us  as  a  nautical  nation,  always  keenly  alive  to  impror^ents 
in  nautical  science,  or  anything,  indeed,  touching  upon  naval  matters, 
whether  in  their  own  or  any  other  country,  that  325  yeats  ago,  and  con- 
temporary with  the  first  ship  of  the  British  Royal  Navy,  properly  so  called, 
that  ever  mounted  a  gun,  a  great  vessel  of  war  did  exist,  of  wlin  h  few  of 
us,  I  may  fairly  suppose,  ever  heard,  sheathed  with  metal,  her  sides 
ini))enetrable  to  the  artillei-y  of  the  day,  brass-fastened,  litted  ^^^th  every 
convenience,  carrying  provisions  for  six  months,  baking  her  own  fresh 
bread  day  by  day  for  a  crew  of  certainly  900  to  1,000  men  and  officei*s, 
also  fitted  with  made  spars  and  other  improvements  generally  considered 
'of  much  later  introduction.  I  must,  in  condusiCHi,  make  these  facts  my 
apology  for  coming  at  all  before  you,  and  really  I  think  they  would  seem 
to  justify  the  old  adage  that  "  there  is  nothing  new  under  the  sun." 

The  only  fact  of  real  practical  import  to  us  in  the  curious  description  of 
tliis  kan*ack,  is  that  of  her  being  cased  with  lead,  and  that  this  lead,  over- 
laying thick  tinibers,  resisted  the  fire  of  the  artillery  of  the  period  ;  and  this 
leads  ns  naturally  to  ask  ourselves,  presuming  all  this  to  be  true,  and 
there  secnis  no  reason  to  doubt  it,  what  are  the  properties  of  lead  as  a 
resisting  medium,  and  why  may  it  not  be  rendered  available  for  the 
same  purpose  at  tiie  present  day  ?  It  is  only  just  that  a  subject  of  this 
kind  should  be  ventilated,  as  it  might  posssibly  prove  of  great  importance; 
but,  although  much  interested  in  the  matter,  it  nev^r  occurred  to  me  till 
very  lately  that  I  should  myself  be  the  means  of  introducing  it  publicly. 
Many  scientific  men,  and  men,  too,  who  have  had  their  attention  particu- 
larly directed  to  this  snbjfct,  liave  remarked  to  me,  at  different  times, 
that  tliey  have  had  an  idea  of  the  application  of  lead  to  this  purpose 
floating  vagui'ly  in  their  minds,  but  have  dismissed  it  in  eonsequenee  of 
tile  impracticability  of  obtaining  experiments  on  a  sufficiently  large  scale 
to  effect  any  substantial  proof.  No  experiments  of  any  kind  in  leaid  have 
ever  been  made  in  England  that  I  am  aware  of,  but  there  were  some  in 
France,  at  Metz,  in  1838.  Captain  Blakely  has  very  kindly  lent  me  a 
pamphlet  containing  an  account  of  the  practice  earned  on  during  that  year 
against  masonrj^  iron  plates,  &c.,  and  the  extract  containing  the  experi- 
ments on  lead  I  liave  translated,  and  will  read  to  you  presently,  as  it  gives 
important  information.  Mr.  (  Jreener,  of  Kit\e  Hill  Works,  Birmingham, 
wrote  me  lately  that  he  made  some  few  trials  of  an  iron  ball  against  lead 
pigs,  and  that  the  iron  ball  was  dispersed  into  innumerable  fragments. 
He  stated  also  that  he  suggested  lead-casing  for  ships-of-war  to 
the  late  Sir  C.  Napier,  and  that  a  correspoud^oe  took  place  on  the 
subject,  but  it  was  concluded,  without  any  experiments  whatever, 
that  the  hamper  would  be  too  great  on  a  ship^s  side  in  proportion 
to  benefit  derived.  Haring  therefore  no  data  to  act  upon,  I  determined  to 
make  a  few  experiments,  as  far  as  my  limited  means  would  admit,  to 
determine  what  resistance  lead  would  offer  to  rifle  conical  balls,  which  I 
think,  froiu  the  peculiar  uatur«  of  lead,  is  about  the  severest  t^st  to  which 
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it  rrm\(\  ho  subjected.  I  have  ut>ed  a  double  Jacob  rifle,  82  gauge,  24-in. 
barreiij,  made  by  Messi'ti.  Daw,  Thi-eadneedle-strect,  one  of  the  most 
perfect  penetrative  weapons  that  I  know  of.  I  am  very  glad  to  have  an 
opportunity  of  speaking  of  this  rifle,  as  ita  merits  are  above  taij  etdogy 
of  mine,  and  its  effects  are  seen  on  the  targets  here  by  me  (Plate  A,  fig.  1). 
The  sister  rifle  to  the  one  on  the  table  by  me,  made  on  the  last  models  of 
the  late  General  Jacob,  went  out  to  Bcinde  early  in  the  year  of  the  mutiny, 
while  this  accompanied  me  to  India  a  little  later,  and  in  a  diagram  I  have 
here  of  some  practice  at  2,000  yards  with  it  at  Jacobabad  shows  its  merits 
to  be  of  no  mean  order  (See  Plate  A,  figs.  2,  ^?).  I  only  allude  to  this  to 
show  that  the  experiments  I  made  were  condm  le  i  with  efficient  ordnance. 

Now  the  question  you  will  naturally  ask  is,  Wiiat  do  1  want  to  prove? 
»-that  lead  is  better  than  iron  as  a  defensive  resisting  medium  ?  Cer- 
tainly not.  I  disclaim  that  at  Hie  very  outset.  But  that  lead  might  not 
be  used  in  combination  with  iron,  I  do  not  feel  quite  so  sure  of.  8np* 
podng  it  possible  to  get  over  the  grave  objection  of  the  enonnons  specific 
gravity  of  lead  in  proportion  to  wrought  iron,  which  is  as  1.48  to  1,  and 
that  three  inches  of  lead  on  the  sides  of  the  "  Wanior  "  are  found  to  do  the 
duty  of  the  four-and-a-half-ineh  plating,  and  about  erpinl  the  hamper  on 
the  s^d♦'^^, — sbonld  we  derive  any  solid  benefit  by  substituting  lead  for  iron? 
The  question  ot  expense,  of  com'se,  is  important,  but  may  be  answered  by 
the  fact  that  lead  always  commands  its  price— like  copper  bcjilers  for 
ship's  engines,  will  always  sell  at  market  price  when  broken  up.  Also 
lead  is  a  metal  so  easily  worked  that  plates  oould  be  supplied  at  a  rate  not 
over  25/.  a  ton,  including  all  expenses ;  whilst  the  wronght-iron  plates  of  the 
♦*  Warrior  "  are  calculated  to  have  cost  the  countiy  at  the  rate  of  50/.  Again, 
repairs  of  damages  could  be  very  easily  effected  by  a  few  ladlefids  of  molten 
metal  applied  to  sliot-holes,  and  giving  the  ship  a  list  for  greater  convenience. 
Lead  is  of  that  soft  non-elastic  nature,  as  we  all  know,  that  the  whole 
force  of  a  shot  is  brought  to  bear  upon  the  immediate  jtoint  of  impact. 
There  is  no  radiation  of  support,  certainly,  but  then,  from  this  very  qtiality, 
no  fracture  can  be  occasioned  in  the  rest  of  the  j)lrtt<i— -the  (hmiiiy^e  is 
coutined  to  the  iimuediate  ])oint  struck.  I  merely  argue  here  the  ad- 
Tantages  tiiat  lead  possesses,  sup|x>bing  it  to  be  used ;  but  as  it  is  impossible 
to  get  over  the  fiict  of  its  enormous  weight  in  proportion  to  its  poweis  of 
resistance,  or  that  3|  inches  of  pure  lead,  and,  for  the  matter  of  that,  6 
inches,  will  not  do  the  work  of  4  J  of  the  best  wrought  iron,  I  will  at  once 
read  you  the  report  of  the  French  eaq)eriments,  and  also  of  my  own  humble 
ones  on  the  targets  beside  me* 

EFFECTS  OF  COLLISION  OF  PRUJ  i^CTTLES  W  Ilii  MASSES  OP  LEAD. 

**  A  cast-iron  projectile,  which  penetrates  a  mabs  of  load  at  the  lesser  velocities  of  200  to 
250  melrw,  dow  not  bredc  ap,  but  omum  a  hollow  of  r^lar  conlbnnation  in  the  maw. 

The  metal,  receding  from  the  shock  of  imjvict  of  the  hall,  is  force«l  up  and  oTitwnrrl^, 
and  the  moutl),  so  to  speak,  of  the  perforation  formed  in  extending  itself  rips  open,  and 
presents  the  appearance  of  a  serratic  eilgiti^,  iiiniilar  to  the  acanthus  leaves  of  a  Corinthian 
column. 

"  M'ith  greater  velocities  the  projectile  is  broken  np,  and  the  freqnently  numfrou?  firag- 
menta  cause  a  change  in  the  regular  appearance  of  the  interior  part  of  the  hollow  lorm^, 
but  the  exterior  border  still  prasents  as  bright  and  perfect  an  appearance,  though  more 
developed  in  effect.  A  shot  fired  at  the  velocity  of  about  380m.  has  given  a  conHC> 
qneat  perfonttioii  ol  0.280iii.  dieineter,  nearly  doable  that  of  the  prq|eotile  itself.   A  shot 
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of  2i  calibre  has  been  brokou  up  into  more  tb«u  a  buudred  fragments,  aD4  tbe  pene- 
tration has  not  been  more  than  0'16m. 

*'  A  shot  of  81b,,  firod  nt  n  velocity  of  315m,,  ^vliioh  Ihos  been  brought  to  the  notice  of  th*> 
Congreas,  shivered  into  four  prinetpal  Augments.  The  two  targets  of  the»e  ahoweU 
flwirM  Hi  tddition,  ii^  wkMl  tiie  had,  oompressed  by  Hm  inpMt  of  tbt  that,  had 
introdnoM  iteelt 

"  The  foremost  surface  face  of  the  ball  was  forriMy  tlattcned  and  widened  out  O*00i»m.  on 
a  ring-shape  1  belt,  the  inner  radiua  of  which  was  about  0*335m.y  ai)d  the  exterior  radius 
«l>oiifc  9*WUa,  TlMt  pMt  «f  tih«  wanStm  of  the  iliol  dtaplnjed  eoneeotrfe  oiimtiiiw 
formed  by  the  lead  whicl.  had  adhered  there. 

SVMjiiM0-pp./^i^tal  of  tii0  Itardest  nature,  then,  has  hem  not  only  broHen  up  b^  th^ 
conooaaion,  but  even  ils  smAce  ha*  been  flattened  down  and  depressed  by  another  metal 
altogether  the  softest.'' 

Although  the  suniming-up  of  the  results  of  the  experimeDt<«  ^^  fnvoMrablo  to  the  resist- 
ance of  lead  as  opposud  to  iron  shot,  yet  we  can  gather  nothing  Iruni  them  of  any  iniport- 
aiioe  to  jnatai^  the  applioation  of  Uid  to  the  purpose  wo  ora  diaouMMig.  Tbo  pitb  of  the 
information  we  obtain  is,  tliat  0*16  metres  (about  6in.  English)  broke  up  the  spherical  i»liot 
fired  against  it  (what  the  whole  mass  of  lead  consisted  of  is  not  stated),  but  the  experi- 
ments were  evidently  conducted  to  try  the  resistance  of  lead  as  a  matter  of  comparison 
■Mvaly  with  masmu-y,  &c.,  in  mMHa,  not  to  test  at  whst  poiqt  of  miniiuum  wei^  mmd 
thickness  it  would  resist  the  shot  oppoeed  to  it.  It  is  evident  the  mass  of  lead  was  out  of 
all  proportion  to  the  force  of  the  a^mt ;  and  we  can  gather  nothiug  more  from  it  than  from 
the  instance  I  have  qnoCed  of  Mr.  Greener's  experiment,  viz.,  that  an  iron  mnaket  ball 
bnike  np  against  a  lead  pig,  which  is  a  very  toad  mass  of  good  2^ in.  thick.  But  what 
we  can  infer  is,  that  the  faci  of  the  lead  bein«^  yi^ietra*^ed  to  Rin.  by  a  spherical  iron  pro- 
jectile solves  the  question  of  pI^'^  ^emi  being  loappiicabk  as  a  defeutiive  medium  ;  also 
that  tiae  catties  formed  1^  the  peeaaye  of  the  shot  are  in  eDonnons  prc^ertion  to  the 
calibre  of  the  shot  Tt.««}lf. 

Therefore  all  the  experiments,  with  one  or  two  exceptions,  tliat  I  have  thought  it 
Bseful  and  interesting  to  nwke,  have  beea  with  lead  in  ctNojunetaeu  with  iron,  altering  the 
arrangcmepiaef  each  vilh  wsgW  ^  mtk  AtlKN^  ftor     bAer  Jmjjyiiit  «f  noft  dMiwe 

application. 

They  are  as  follows : — 

BXPEfllMBNTS* 

Against  a  target  (soo  Plato  A)  of  fin.  pure  lead  over  Jiu.  wrought  iron  backing,  the 
whole  bolted  securely  to  l:^in.  birchwood  ;  size  of  target,  18in.  square  ;  weapon  employed, 
Jaicob^s  double  ride,  32.gaugc,  barrels  24in. ;  pitch,  four-fifths  in  the  whole  length ;  chaige 
of  powder  No.  6,  4iii«ns. ;  projectilea  em^yod,  Jaeob^  luad  conical,  shell  ditto,  soUd 
wrought-iron  ditto,  <^treI-poiuted  ditto  ;  also  an  old  pattern  OlWaJce^  **  Brewa  Bess,*'  w«e 
employed  by  way  of  comparison,  with  lead  and  iron  ball. 

ilange,  80  yards.   The  shots  are  numbered  on  the  dfagram 

lat. — Brown  Bess,  lead  belL  Eflect :  A  heavy  bruising  blow,  the  ball  flattening  up, 
and  forming  a  coat  to  the  h^nm  iNui  «i4fia  of  the  tint  ebuji^d  coooavity  etceaied  1^  tiko 

impact  of  the  ball. 

N.B.— This  ^Rset  seems  to  me  to  be  much  the  same  in  proportion  to  that  whidi  was 

probably  caused  by  the  antique  ordnance  on  the  sides  of  the  karrack. 

2nd. — Lead,  conical  ;  Jacob. — The  great  penetration  of  this  ball  is  obvious  as  coui« 
pared  with  that  of  the  musket  ball,  but  tlie  weak  point  of  l«ad  as  a  projectile  ie  manifosted 
by  the  appearance  as  here  pveaented  ;  the  whole  Mass  of  the  bullet  is  flattened  back,  and 
forms  a  cup,  in  tlie  centre  of  whicli  may  bo  sepn  the  hind  part  of  tha  l>ullet,  with  the 
patch  still  adhenag.  The  reverse  side  of  the  target  in  contact  with  the  icon  is  atamred 
widi  the  foree  of  ibe  Mew,  but,  ae  is  seen,  tlie  iMd  has  not  been  penelnted  lfaBo«||h  to 
the  iron. 

3rd. — Solid  iron,  Jacob. — The  efTcct  of  this  ^hot  in  peculiar.  The  hullet  hris  penetrated 
dose  to  the  irou,  swooped  oii  aiiuust  at  ngixt  angiecs,  turned  bacii:,  and  iurmcd  a  nest  for 
itBatf,eolm«eihatitenMlysboekeirtenaoeiiigthetat9st.    The  ball  is  peefitt»  hat  Mm 

point  is  slijjrhly  i-nrvc'l , 

4Ah.^Suijii  iiwn,  imoh^  ntpeated^  as  I  oqiiaidered  the  lieiiyaotioa    the.laao&r  ^iii*  ^k) 
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beisra  penetrattng  to  (Im  itoa  htMug,  attribuiable  to  -  Uie  point  uf  tke  ball  haviug  turned 
slightly  on  concuMM».    Tliis  ihot,  it  is  aeen,  at  oaoa  paneiratea  to  tiia  iaon,  dingea  it  in, 

rcH'cvils,  and  irnhprls  itself,  broadside  on,  in  the  bark  part  of  the  lead  ;  but  the  foree  of  the 
ecMictttttiou  km  t)lu>ru  otf  ttie  head  of  tlie  bail  dui^oaaiijf,  m  neatly  its  if  appiiad  to  a  gp-ind* 

SHi. — Shell,  Jaeob^^Tba  shaU  i^pean  to  have  peiMtnted  to  much  abrat  fiie  laiiw 

depth  a«  the  plain  lead  conical  ball  before  explodin*;,  and  the  cavity  formed  presents 
much  the  aame  appearance,  except  that  the  lUbriti  ol  tiie  aiieU  (copper)  axe  imitodded  in 
the  lead  at  llie  bottom.  The  whole  cavity  is  perhaps  very  slightfy  larger  than  the  plain 
(No.  2). 

6th. — Another  BroA^n  Bess  leaden  bullet.— Scarcely  any  difference  in  effect  produced. 

7th.~8teel-pointed  Jacob.— Certainly  &i»  iuurdest  hit,  and  cleanest  cot  trough  of  the 
whole  nvsober  fissd.  Most  of  Che  lead  is  ripped  off  the  shoulder  of  the  steel  poiilf^  vUfili 
has  inflicted  a  severe  indentation  on  the  iron  and  turned  back  into  the  lead. 

8th. — This  large  hole  (No.  6)  was  the  work  of  a  wrought-iron  musket  ball,  made  on 
purpose  ibr  m«t,  and  ftped  ftt>m  Bvpwn  Beas,  trfth  a'ebairge  of  8  ^noai,  at  only  20  yards* 
range,  on  the  second  day'«  pi«ctice.  By  inaAv«rt«i<»,  and  owing  to  ^  turget  having 
bee^n  unbolted  for  the  purpose  of  shifting  the  component  parts  as  reqnirpd,  the  iron  back- 
ing was  omitted,  *ud  the  bail  coo8e<|ueutiy  paa&ed  clean  through  tiic  lead,  and  jexpeuded 
its  force  on  the  wall  bebiiid*  It  would,  no  doub^  ftou  its  great  ibitiid  velocity,  have 
made  greater  impression  than  any  of  the  conical  projectiles  from  the  rifle,  and  bo  forms 
a  good  comparison  with  the  proportionate  effect  in  heavy  ordnance  of  the  solidnahot 
smooth-bore  guns,  fired  with  ixigk  ch&rgeii,  at  short  ranges. 

9fh.— This  shot,  marked  9i  was  fined  on  the  second  day  at  the  ^'inoh  iron  target, 
Imcked  by  f-inch  lead,  being  a  wrought-iron  conical  Jaoob  ball,  at  only  20  yards'  range. 
The  effect  was  remarkable.  The  iron  is  cut  through  with  great  force,  and  the  jagged 
points  drivoD  into  the  Imd,  where  tbey  are  aeait  slill  stieMng,  as  also  the  ball  remaining 
imbedded,  bMftdsida  on,  about  f-inoh  deep  in  the  lead. 

A  shot  sucoeeding  this  last  was  fired  at  the  same  arrangement  of  the  target— | -inch 
iron,  backed  by  f-in.  lead  i  a  Brown  Bess  leaden  bullet,  charge  3  drams,  range 
yarda.   Bflbot :  Bui  flattened  up,  deep  dmge,  and  sHght  fracture  in  iron  plate. 

This  shot  affords  substantial  proof  tlint  lend  prnipctilr^  cannot  have  equal  effect  to  iron, 
when  employed  against  iron.  Neither  the  Brown  Bess — at  short  range,  widi  heavy 
eharge— nor  the  Jacob  jriflc,  could  make  any  igtpression  beyond  a  dinge  and  slight  fracture, 
whes  obm^  with  a  jpojeleed  pngattile. 


There  is  no  diagrain  of  Aese  targets,  as  the  plates  were  diifted  nearly  evory  shot. 

Shot  lat. — ^Target  best  wrought  iron,  bolted  over  |-in.  lead,  and  wood  backing 

l^ineh.  Ball,  lead  Conical,  Jacob.  Charge  2^  drams.  Range  20  yards.  IllV.  c  t:  Ball 
ilattoued  diQge^  and  very  slight  fracture.  This  shot  £endca«  the  proof  murti  compiqto 
of  Uie  ineffioaey  of  lead  projeetilea  against  iron. 

2nd. — Steel-pointed  Jacob ;  taiget,  range,  and  charge  the  name.  Effect :  The  iron 
plato  cut  right  tlirough,  tlie  lead  bulged  into  the  wood.  The  steel  point  was  broken  up^ 
apparently  from  the  dead  rc^ibtancc  of  the  thin  plato  of  lead  backing  up  the  iron. 

9nd.— Taqjel^  obarge  and  range  the  sanuu  8lieU>percussion,  Jaoob.  jB^foot :  A  slight 
dinge  only  inflicted,  all  further  effect  being  prevented  by  the  explosion.  WtMogOPS 
effect  in  proportion  to  a  heavy  ordnance  shell  against  4^-inch  iron  plates. 

4th.— I^et,  icon  phUe,  ^-inch,  baclnd  with  l|.inofa  birebwood ;  no  lead  used.  Fro- 
jeotile,  ateel^^nted  Jacob.  Charge  and  range  the  same  as  beforo.  This  shot  is  lutwest- 
ing  as  compared  with  No.  2,  as  it  shows  a  decided  advantage  in  the  lead  backing  over 
wood.  The  jagged  points  of  the  iron  are  forced  back,  and  driven  into  the  wood,  a^d  the 
wood  itaelf  penelMtad  to  f-hich,  wiMfe  the  haod  of  tiie  ball  is  fotind— <the  lead  itrqpped 
from  the  shoulder,  and  the  steel  head  itself  completely  rounded  off,  as  if  with  a  file,  in 
passing  through  the  iron.  In  Xo.  2  sliot  the  thin  lead  plating  between  the  iron  and  wood 
broke  up  Llie  ball,  iitecl  head  and  all,  and  preventod  the  thjrowing  back  of  the  jagged 
points  of  the  inn. 

$th. — Target  |  lead  over  l-inch  iron.  Ch  ugo  and  range  tlic  same.  Stoel  point, 
Jacob. — ^This  shot  unfortunately  struck  just  below  the  fracture  of       2j  audAjiftU^.to 
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the  eje,  the  comparison  referred  to  in  note  ou  No.  4.  It  passed  through  all,  and 
lodgod  with  gre»t  force  in  a  Moik  wall  behind,  at  about  two  inches  depth. 

6th. — The  same  experiment  repeated.  Effect  :  A  veryhenw  niul  eloan-riitting  liit,  the 
ball  paaaing  through  all,  and  lodging  in  the  wall.  Both  these  last  shots  seem  to  show  that 
leftd  in  too  nnall  [>roporCioii  for  dfootlire  rabfaHioe  li  better  applied  m  »  backer  to  inm 
than  before  it,  whore  it  receivee  the  first  impact  of  the  shot,  M  inrtano^  in  No.  2,  where 
the  steel-puinted  ball,  tho  most  formidable  pcojectUe  in  my  aimaal,  wee  brokm  up  bj 
the  lead  after  passing  through  the  iron.* 


I  will  not  detain  yon  long  with  the  summary  of  these  little  expeiiments. 
That  the  lead  foims  a  reiy  efficient  deadener  or  buffer  to  the  iron  is  indis- 
patable,  and  my  iron  plate  remains  almost  intact,  except  two  dinges, 
after  exhausting  all  my  hardest-hitting  projectiles.  I  must  here  again 
deplore  tJie  want  of  another  iron  mn  l^i  t  ball  (whicli,  in  comj>anson  witli 
^eat  gnus,  I  mny  call  my  05  cwt.  (>8lb.  smooth-bore,  whicli  I  believe 
most  naval  men  arc  agreed  as  to  its  beiiiir  tbe  most  ctleetive  aniiameut  for 
close  quarters  ever  turned  out);  and  one  mure  shot  so  loaded  against  the 
iron  plate  over  lead  would  would  have  settled  the  pc>iut  to  a  nicety  of  their 
comparative  resistances.  But,  from  close  inspection  of  the  elVects  of  the 
firing,  I  think  I  may  safely  say  that  an  additional  g  in.  of  iron  would  be 
fully  equal  to  the  f  in.  of  lead ;  and,  if  this  deduction  be  conrect,  it  is 
evident  that  lead  for  defensive  purpose  is  useless  against  rifled  ordnance, 
or  indeed  any  ordnance  of  our  times.  Tliat  in  the  case  of  the  karrack  it^ 
was  really  of  service  I  am  folly  convinced;  but  it  was  against  projectiles 
fired  fioni  elnmfy  ordnance,  having  gvetit  ^vindage,  mealed  powder,  and 
stone  jmd  irregularly  hammered  iron  tsliot.  Then,  again,  in  the  junction  of 
lead  and  iron  there  would  l)e  tho  antagonisTu  of  tlie  two  metals  to 
be  considered,  which,  conil»ined  with  Ibe  mt^istnre  that  must  necessarily 
be  experienced,  would  lead  to  the  inevitable  and  speedy  oxidysing  of  the 
iron. 

Professor  Miller,  of  the  laboratory  at  King's  College,  who  has  made 
lead  peculiarly  his  study,  and  with  whom  I  have  conversed  on  the  subject, 
cculd  suggest  nothing  better  than  a  coating  of  tar  on  the  iron  when  in 

*  Subsequent  to  these  experinioijfs,  and  the  i-eading  of  the  paper,  tho  following  three 
shots  were  tired  from  different  rtfies  of  well-known  names,  by  wajr  of  oompanaon  with  the 
effects  of  the  Jacob. 

February  18. 

Tlie  target  the  same  as  on  flrrt  <lagr*  f-inch  lead  over  i  inob  iron*  Baqge  not  more 
than  15  yards. 

1.  Whitworih. — Charge  82^  gnlniss3  drains;  ball,  mixed  tin  and  lead.  Effect : 
Flattened  up  into  a  cop  on  arriTal  at  the  inw.  Mo  effaot  on  the  inm  whatever.  The  cut 
tlirough  the  lead  very  clenn. 

2.  The  Henry  rifle. — Char^ge  ^1  grainti.  Ball,  pure  lead.  Effect :  A  clean-cut  hole, 
and  dinge  on  the  iron,  the  hdl  flattened,  and  reooiled  hade  oompletdy  out  ct  the  h<rfe 
immediately  on  eoming  in  contact  widi  the  iron,  leaving  not  a  paiiiele  of  its  eubetance 
behuid. 

3.  VVestley  Richards'  hreecli-loader. — Charge  75  grains.  Bali,  mixed  metal.  Effect : 
Boll  broke  op  and  formed  enp  at  the  bottom.   No  effect  on  the  iron. 

Remarks. — None  of  these  shnt'i  npppir  to  have  made  greater  impression  th.in  the 
Jacob  pure  lead,  and  certainly  nothing  equal  to  the  Jacob  steel  point.  The  cfi'ect  of  the 
Henry  was  sometliing  more  than  die  Others,  but  the  charge  of  powder  was  very  largo 
in  comparison,  being  91  to  68|  grains,  tho  cbaige  used  for  the  Jacob  in  all  the  experi* 
menti.^A.  T*  W. 
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contact  with  lead.  Felt^  wliich  I  suggested,  votdd  absorb  moistuie»  and 
so  be  GODseqiiently  unfit ;  and  gotta  perdia,  without  infallibility,  woidd  be 
an  expensive  experiment.    It  is  a  curiotis  hic^  that  lead  rather  preserves 

the  ii-oii,  if  yon  exclude  the  atmosphere  or  any  moist  influence,  as  maj 
be  obFci  Ypd  in  the  sinking  an  iron  railing  ii)to  inasoniT,  and  soldering 
>yith  lead ;  the  iron  conodcs  at  the  point  of  contact  with  the  lead  nt  the 
surface,  but  below,  where  air-tight,  it  is  preserved .  There  is  albo  uiiotJier 
gi-eat  defect  in  lead,  which  the  experiments  bring  onr  notice;  viz., 
the  huge  cavities  formed,  in  proportion  to  the  size  of  the  projectiles 
eiu])loyed.  It  seems  to  be  attribatahle  to  the  following  canse,<->that  the 
shot  passes  through,  as  it  were,  water,  or  as  a  ploughiediare  cuts  through 
the  gronnd ;  none  of  the  lead  appears  to  be  driven  before  the  ball,  as  &r 
as  I  can  discern  from  the  effects  on  the  wood  backing,  but  the  action  is 
lateral,  and  the  lead  is  thrown  away  and  back  on  all  hands,  leaving  a  gap 
of  mch  magnitude  that  a  second  shot  would  strike  upon  a  perfectly  de- 
fenceless ^surface  of  the  wood  or  iron  intended  to  be  protected. 

TiUstly,  supposing  lead  to  l)e  all  we  could  wish  in  other  respects,  a  nreat 
boue  of  contention  won  11  arise  as  to  the  method  of  bolting  and  securing 
it.  I  should  suggest  as  a  mere  matter  of  opinion  that  no  bolting  could 
answer ;  that,  lead  being  so  soft,  the  working  of  a  slup  would  soon  cause  a 
])lay  round  the  bolts,  and  all  become  loosened.  Besides,  of  what  material 
are  we  to  compose  the  bolts  themselves,  with  the  vety  perfect  arrangements 
pro^'ided  for  chemical  action,  in  the  presence  of  lead,  iron,  and  water  in  the 
bolt-holes  ?  The  only  feasible  method  that  occurs  to  me  in  such  a  case 
would  be  to  foim  the  outer  surfaces  of  the  iron  to  be  protected  into  a  series 
of  moulds,  into  which  the  lead  might  be  mn. 

However,  we  may  fairly  come  to  the  conclusion  tlmt  no  man's  ingenuity 
will  ever  be  taxed  for  this  pui-pose,  as  long  as  have  good  Low  Moor 
wrouglit  iron.  If  anything  is  to  be  done  at  all  with  lead,  and  if  timber  is 
btill  to  be  continued  in  the  construction  of  um*  plated  ships,  I  should  sug- 
gest that  a  thin  plating  might  be  used  with  great  advantage  between  the 
iron  plates  and  the  timber  to  which  they  are  bolted ;  it  would  tend  to  tighten 
Qp  all  more  effectually;  and  wo  know  that  complaints  already  exist  of  the 
water 'making  its  way  thi'ough  the  interstices  of  the  plates,  and  lodging 
between  them  and  Ihe  timbers ;  and,  in  addition  to  this,  I  have  shown  the 
good  effect  of  the  t'?>  inertia;  of  a  tliin  plate  of  lead,  in  counteracting  the 
effects  of  n  lipRvy  blow  and  £i*actme  of  the  iron,  and.prevention  of  damage 
to  the  timbt'i  W^aii  splinters  of  iron  being  driven  in. 

In  conclusion,  I  do  not  in  any  way  regret  that  I  have  made  these  few 
experiment*!  on  lead  as  a  resisting  medium,  and  apropos  of  the  curi<.>u» 
narrative  of  the  karrack ;  and,  if  any  interest  has  been  excited  hi  the  minds 
of  my  audimoe  to*night,  I  shall  feel  amply  repaid  for  any  trouble  I  have 
taken  to  elucidate  the  matter. 

Captain  Grant:  My  object  is  to  derive  some  practienl  value  from  the 
information  which  you  have  been  kind  enough  to  afford  m*  With  re- 
ference to  what  you  have  said  alioiit  supplying  the  inner  man  with  baked 
bread — what  sailors  call  "  !?oft  bread — ^liavc  you  any  means  of  giving  us 
details  of  the  mode  by  which  that  was  carried  out?  If  you  have,  it  would 
be  of  great  value  to  us. 

VOL.  Vi.  i  '  . 
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Lientexumt  Wikduh  :  I  liave  searched  Tery  carefully  for  my  details ) 
in  fact,  the  secretary,  Caivtain  Burgess,  particularly  asked  me  on  tlio  i)oiut 
whetlier  there  were  any  details  coneorninu;-  tliese  ovens.  But  there  is 
nothing  more  m\d  beyond  mentioning  the  bare  fact  that  there  were  ovei\s 
ou  board  to  bake  bread  for  the  supply  of  t^e  crew.  This  crew  was  very 
large  undoubtedly. 

Captain  Gbaut  :  It  would  be  of  gicat  advantage  to  be  fUrmsbed  vith 
infonnation  upon  that  poiat.   The  CShairman  will  bear  me  out  in  that 

The  Ghaibmav  :  It  would  be  veiy  impCHrtaut.  Were  the  dimeDsions  of 
ihe  karrack  given  ? 

Lieutenant  Windds:  No;  there  weia  no  duneusions  given  beyond  thoM 
which  I  have  stated  ;  you  have  it  in  general  terns.  Neither  her  tonnage 
is  given  nor  anything  else,  except  the  remark  that  her  mainmast  was  of 
such  a  size  that  six  men  could  not  span  it.  The  thickness  of  the  lead  is 
not  mentioned,  only  that  she  was  covered  with  lead  below  tiu  l>iil;,MLrl{s. 
The  calibre  of  the  guns  is  not  absolutely  mentioned,  but  they  may  be  sap- 
posed  to  have  been  24  or  32  pounders — i.e.,  the  60  porthole  gu»B,  called 
Mimoiu   (See  deBoriptiQii  of  araianieiit  of    £[eiiri  Qmw  de  Dieu.") 

TbeOaAiBMAH:  Kor  of  those  in  the  Gtoletta  Fort  7 

lieutenaot  Wivditb  :  No;  it  merely  states  the  fact  thai  these' were  300 
hirasa  guns. 

The  Chairman  :  It  occurs  to  me  that  Captain  Grant's  ingenuity  will 
make  up  for  the  deficient  infomation  with  respect  to  the  baking.  I  think 
with  the  quantity  of  fuel  that  is  expended  on  board  ship  we  mif^ht  have  a 
much  better  a})plication  of  it.  There  is  a  great  deal  of  fire  ^oe^  up  the 
chimney,  and  in  all  directions. 

Captain  Grant  :  X  maintain  we  have  heat  enough  to  bake  all  the  bread 
that  is  wanted. 

The  Ohairxah  :  And  to  yentilato  the  ship  as  well. 

Captain  Obaiit  ;  Cwtainlj ;  there  is  no  question  about  it. 

The  Chairman  s  J  am  sure  we  are  very  much  obliged  to  Lieut.  Windus 
for  his  interesting  paper.  The  iidbrmation  with  respect  to  the  karrack 
only  shows  the  full  value  of  an  Institution  of  this  kind  for  collecting  facts. 
There  is  no  doubt  tliat,  but  for  the  ignorance  displayed  in  onr  shipbuilding 
in  former  days,  the  value  of  copper  and  Iji  ass  \vould  not  have  been  so  long 
overlooked  or  have  been  so  lately  brought  into  use,  if  these  facts  had  been 
known.  The  value  of^tliis  lustitutiou  is  in  collecting  facts  of  every  descrip- 
tion, so  that  iuTentors  should  not  have  to  begin  de  novo^  but  should  first 
ooma  here  to  see  what  hm  been  done.  It  is  like  a  man  going  to  read  a 
paper  upon  any  subject :  he  goes  to  all  the  authorities  to  see  what  has 
been  written  previously  upon  that  subject.  So  in  the  case  of  our  Institution^ 
the  inrentor  should  be  able  to  come  here  and  ascei*tain  what  has  been  pre* 
vionsly  invented  upon  his  subject .  TliciTfore,  all  papers  of  the  present 
kind  are  not  simply  interesting^:,  )>nt  also  useful. 

In  the  reports  of  the  experiments  in  France,  there  is  information  con- 
nected with  these  expeimients  wliich  it  would  be  desirable  to  give,  viz. 
the  velocity  of  the  ball,  li  would  throw  considerable  light  upon  the 
subject.  13iere  is  no  doubt  it  is  the  great  Telocitj  of  the  ball  in  Brown 
Bess  which  makes  it  so  effeotiye.  It  would,  therefore,  be  deskable  to 
.ascertain  in  all  these  experiments  the  velocity  of  th^  ball  in  striking.  It 
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would  e^Iain  a  great  deal,  and  get  rid  of  a  great  deal  of  unsatisfactory 
conflict  of  opiuion  about  matters.   The  experiments  I  allude  to  are  the 

more  valuable,  because,  on  a  former  occasiuu,  Mr.  Greener  made  some  state- 
ments which  seemed  to  be  very  apocryphal.    Now,  it  seems  from  these 

expenmcuts  that  that  gentleman  nuint  have  been  xmder  soine  misappre- 
heiiRion  as  to  tho  fact«.  It  is  very  dil'iicalt  to  get  at  fii'-t^  ;  and  his  state- 
ments d'>  lint  Nceni  to  liave  l)eLMi  llmnded  on  facts.  Thcrefurc,  liioutenant 
Windus  has  riMidcrcd  a  sei  vitt'  in  sfcttiiig  rid  of  these  crudities,  and  I  am 
sure  you  wiii  all  join  me  in  tiiunivnig  iimi  veiy  kindly  for  liis  interessting 
paper. 


I  :f 
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Monday,  Febnuiy  17th,  1862. 
Csptttu  E.  G.  FISHBOURNE,  RN.,  C.B.y  m  ^  Chair. 
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THE  PBINCIPLKS  OF  BXFLEI)  CANNON  AND  PBOJECTILEb. 

By  James  Lawrence,  Euq. 

It  is  the  object  of  this  pftper  to  tnideavour  to  define  those  peculiarities 
in  tlie  constractio]!  of  rifled  cannon  and  jirojectiles  which  liave  a  claim  to 
be  considered  as  the  prim'ij)les  on  which  they  are  constrneted,  and  to 
show  in  what  respects  they  differ  from  an  ordinary  f!;\m  and  round  sliot. 

In  order  to  do  this,  I  think  it  will  be  couvenitui,  not,  indeed,  fur  the 
sake  of  information^  but  for  tlie  pui-pose  of  starting  on  firni  ground,  where 
the  foothold  is  safe,  to  shortly  advert  to  those  principles  whi<£  are  common 
to  both  descriptions  of  ordnance. 

An  ordinary  gun,  equally  with  a  rifled  gun,  depends  for  its  power  of 
propeUing  its  projectile  on  the  complete  ignition  of  the  chaige,  and  its 
consequent  conversion  into  h  highly  ela.stic  gas. 

Tt  i*?  not  disputed  that  in  an  ordinnry  gun  the  shut  should  he  well 
itumued  home ;  and  the  object  of  this  ramming  is,  that  the  powder  bhould 
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be  coiuiiressed  into  the  smallest  Bpace,  and  the  shot  bmno-ht  n!5  closely  as 
possible  into  contact  with  it,  so  that  on  the  explosion  takiiig  place  the 
violence  of  the  expan.sioii  shall  be  at  its  minimum  when  first  brouglit  to 
bear  on  the  nhot.  It  is  obviouA  that,  if  this  is  the  eaRe,  the  instant  the 
shot  begins  to  more,  the  explosive  gas  becomes  increased  in  bulk,  and, 
as  the  first  impnlse  has  to  overcome  tiie  inertia  of  the  shot,  it  is  then  that 
the  greatest  strain  is  thrown  upon  the  gun.  Xow  this  is  one  of  the  i)rin- 
ciples  which  is  common  to  l>oth  rifled  and  ordinary  gnns,  and  the  initial 
velocities  of  their  projectiles  depends  npon  the  proporti(»natc  ratio  of  the 
volnmcs  of  the  elastic  fluid  to  the  weight  of  the  shot.  The  next  point 
ill  which  these  two  kinds  of  projectiles  agree,  is  their  action  on  the  air 
in  pa*<sing  through  it  from  the  mouth  of  the  gim  till  they  ai-rive  at  a 
state  of  rest.  *  Without  entering  into  any  discussion  an  to  tlie  amount  of 
resistance  offered  to  different  forms  of  projectiles  propelled  at  the  same  or 
different  rates  of  speed,  it  is  enough  for  the  pntpose  to  say  that  the 
air  always  offers  the  same  amount  of  resistance  to  a  round  shot  propelled 
at  a  given  rate,  and  always  brings  it  to  a  state  of  rest  in  equal  times. 

The  air  acts  on  an  elongated  rifle  projectile  in  a  precisely  similar 
manner,  for  it  is  clear  that,  supposing  the  elongated  projectile  is  from  its 
fonii  better  adapted  for  cleavinL'^  tlie  air  than  a  round  shot,  this  advan- 
tage applies  to  the  whole  of  tin  range. 

It  is,  therefore,  im|>08sil»lc  that  i\  rifled  shot  can  begin  slower,  and  then 
go  on  fastc'r,  as  some  ignorantly  snppose,  or  even  much  further  than  a 
ronnd  shot.  It  has  no  reseiTe  of  power;  cannot  obtain  what  may  be 
called  second  wind— in  fact  it  must,  and  does,  follow  the  ordinary  laws 
of  nature,  and  move  slower  and  more  slow  every  instant  after  leavmg 
th<>  mouth  of  the  cannon.  This  principle,  however,  it  has  been  attempted 
Ut  deny  in  the  case  of  rifle  projectiles,  and  it  was  boldly  asserted,  at  the 
institution  of  Civil  Engineers,  that  different  laws  regnlated  the  flight  of 
round  shot  and  rifle  ])rojectiles.  I  venture  to  advocate  the  simplicity  of 
Nature's  laws,  and  to  assert  that  they  are  fixed,  immutable,  and  not 
under  the  control  of  man.  We  now  come  to  the  points  of  divergence,  the 
nni>i  important  of  wlucli  is,  thai  tlic  shot  being  elongated,  and  not  spherical, 
is  made  to  revolve  round  its  major  axis. 

The  object  of  this  rotation,  as  is  well  known,  is  to  oorrect  the  irregu- 
larity of  the  densify  of  bodies  of  metal. 

Some  one  part  of  every  shot  is  denser  than  other  portions,  and  this  heavy 
part  always  exhibits  a  disposition  to  get  to  Hie  front,  dragging  the  rest  m 
tlie  shot  after  it  in  the  direction  of  its  own  position.  A  rapid  revolution 
of  the  ]>rojectile,  of  conv'-e,  corrects  this  by  constantly  changing  the  posi- 
tion of  its  heaviest  luid  tliereby  counteracting  its  tendency  to  act  on 
the  other  poilions  ot  the  sanre  body.  This  revolution  of  projectile  whicli 
we  desire  to  produce  in  rifling  a  gun,  may  be  fitly  termed  a  fundamental 
principle  of  rifled  cannon  projectiles. 

By  its  means  we  get  accural,  or  rather  the  power  of  obtaining  accu- 
racy ;  for  accuracy  reaJly  depends  on  the  sldll  of  the  artOlerist  as  mudi  as,  or 
perlu^  more  than,  ever.  We  have  not  yet,  at  least,  got — and,  probably, 
never  shall  get— an  automatic  gun  that  will  load  and  point  itself. 

There  are  many  ways  of  producing  this  revolution;  such  as  the 
numerous  small  grooves  of  the  Armstrong  gun^  the  ovals  of  the  Lancaster 
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And  Whitwoith,  and  lastly,  but  by  no  mpariR  tbe  lefL^t  pff<»ctiT«  mode,  wide 
and  shallow  grooves.    (See  Plate  A,  tigs.  4  and  5,  opposite  page  109.) 

The  last  I  beliere  to  b§  the  best— most  etstUailj  tbe  best  if  cast  iron  is 
llB0d ;  \mtt  irhether  small  or  large,  OYtl  or  hexagonal,  none  of  them  con- 
tain any  principle ;  they  are  simply  matters  of  oonyenience,  and  are  only 
worthy  of  consideration  as  to  their  relative  advantage  in  giving  rotation  to 
the  shot  with  the  least  re<liiction  in  the  strength  of  the  gun.  The 
rerolntion  of  the  ?^liot  is  attaiiKMl  hy  making  an  elongated  projoctilp 
revolve  on  its  greater  axis,  and  is  ett'ected  by  friction  against  grooves 
formed  in  the  bore  of  the  y-un;  and  this  is  anotlier  point  in  which  it  differs 
from  a  round  shot  fired  I'roni  a  finiootli-bored  gun. 

A  perfect  rifled  projectile  is,  for  a  reason  which  I  will  presently  advert 
to^  alRO  necessarily  expaiudTe^thai  is  to  say,  when  it  is 'fired  it  fills  np 
tiie  groove  .of  the  gnn,  and  completely  annihilates  the  windage. 

l£e  windage  in  a  smooth-shored  g^nn  not  only  detracts  from  the  accnracj 
of  lihe  shot,  bnt  subtracts  from  the  strength  of  the  powder,  by  allowing  an 
escape  of  gas,  and  even  of  un-ignited  powder,  which  an  expansive,  md,  as 
I  contend,  perfect,  projectile  prevents.  I  repeat  perA^et,  becanse  such  a 
projectile  ahforbs  e\ovy  portion  ol'  the  force  wiiich  is  used  to  jint  it  in 
motion.  Tliis  friction  against  the  sides  of  the  gun  is,  therefore,  an  entirely 
new  element  in  artillery  practice;  it  is  also  an  element  of  danger,  tending 
to  strain  the  gim ;  but,  as  it  is  also  a  necessary  evil,  the  greatest  care  and 
intelligence  should  be  brought  to  bear  on  the  means  of  reducing  this 
dangerous  element  to  its  lowest  pcint.  In  every  machine  used  for  com- 
meieial  puiposes  this  is  a  primary  object,  and  the  whole  art  of  a  mechanical 
engineer  may  be  said  to  consist  in  combating  friction  ;  for,  after  the  prin- 
ciple of  a  machine  is  once  settled,  the  reduction  of  Motion  by  accuracy  of 
worlcmandii]),  and  tlit^  sirn]>lifieation  of  the  parts,  is  the  sole  aim  of  an 
intelligent  mf^rlianic.  in  a  ritied  gun  this  object  is  effect-ed,  i  believe  in 
the  best  manner,  by  reducing  the  twist  of  the  ntling ;  but,  as  this  is  a  moot 
point,  T  vn\]  pass  to  one  on  which  there  is  now  no  difference  of  opinion, 
although  I  at  one  time  stood  alone  in  a<lvocating  it, — I  mean  the  necessity 
of  greasing  ritle  projectiles  for  aartiUety.  I  saw  the  necessity  of  this  at  tiie 
first  experiment  I  made  in  1852,  and  in  a  letter  to  the  late  Lord 
Hardinge,  which  I  apprehend  is  stOl  to  be  found  at  the  War  Office, 
I  pointed  it  out.  This  idea  was  totally  opposed  to  all  antecedent 
practice,  and  I  had  to  bear  the  whole  weight  of  the  obloquy  that 
IS  sure  to  attach  to  any  putter-foi-th  of  strange  doctrines.  "  Oreasp 
a  cannon  shot  1 "  said  the  late  Lord  Kaglan,  who  ever  heard  of  such  a 
thing  ?" 

Even  so  late  as  December,  1659,  the  same  prejudice  existed,  and  1  had 
the  mortification  to  witness  the  bursting  of  a  G8-pounder  gun  of  95cwt. — 
the  only  accident  tiiat  ever  occurred  in  my  presence— because  the  artillery 
officer  chose  to  consider  that  sofb  soap  was  a  &ir  equivalent  for  Russian 
tallow,  and  would  not  believe  that  the  lubrication  of  the  projectile  could 
have  any  effect  on  the  life  of  the  gun. 

The  principles  just  stated,  ^though  few  and  simple,  will,  if  established, 
form  a  soimd  basis  for  tlie  proper  constmction  of  cannon,  and  enable 
U9  to  niii(  i/r  .  with  assurance  of  accuracy,  the  pretensions  of  any  novelty 
In  the  make  of  guns. 
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Thej  Mnto  the  MMve  potmok  of  tiie  adillMjr  officer  iaA 
nw^amoal  engineer,  tnd  sbow  tluii,  so  &r  from  aeeimtel j-made  gmw 
supplementing  the  eidll  of  &e  soldier,  thej  task  his  abilities  in  a  graater 
degree  than  ever,  for  a  good  rifled  gim  improperly  directed  or  elevated  it 
perfectly  certain  to  mi^s  fJie  marie  aimed  at,  and  ia  not  subject  to  the 
chances  of  a  Rinootli-ltorcd  gun. 

Tl}p  i  niiuos  form  an  admirable  tc8t  for  the  relative  efficiency  of  rifled 
caiiiioii,  tor  it  will  require  but  this  knowledge  to  decide  the  point  with 
unerring  certainty.  Again,  the  motive  power  of  projectiles  being  reduced 
to  the  simple  element  of  the  explosive  power  of  gunpowder,  no  expectation 
of  wondainil  or  extraordinary  effects  can  be  rationally  entertained  until 
some  agent  ittonger  than  gunpowder  ia  prodnoed. 

A  larger  gdn  may  produee  greater  effect  than  a  small  one,  hnt  it  trill 
bear  a  strict  relation  to  tiie  weight  of  the  powder  and  shot  naed.  Aa  well 
might  we  hope  to  get  wonderful  and  hitherto  unkeard-of  reanlta  from  the 
power  of  steam,  as  from  that  of  gimpowder.  We  have,  in  the  one  case  as  in 
the  other,  got  perhaps  near  the  end  of  our  tether ;  and  tliore  onn-l^t  to  he  no 
reason  why  a  particle  of  doubt  should  hang  over  the  results  of  ntled  artillery 
practice,  any  more  than  on  the  duty  to  l)e  obtained  from  nteani.  If  it  is 
otheiinse,  it  is  because  every  means  has  been  taken  to  mystify  and  confiise 
the  one  subject,  while  in  the  other  every  vestige  of  quackery  has  been 
carefnlly  expelled,  and  the  facto  have  been  rigorously  sifted  and  investi- 
gated by  men  combining  intelligence  with  honesty,  and  having  no  motire 
to  deceive. 

A  few  words,  perhaps,  may  1>e  allowed  on  the  supposed  advantages  of 
very  large  gtms,  and  to  jndge  of  this  it  should  always  be  borne  in  mind, 
that,  although  we  can  make  guns  of  any  size  we  like,  the  men  that  are  to  use 
them  can  neitlier  be  made  taller  nor  stronger,  and  that  therefore  machinery 
for  loading  any  gtms  much  over  t1ie  si/e  of  those  in  present  use  must  be 
employed,  and  tins  ought  to  be  conclusive  against  their  uses,  as  far  as  siege 
artillery  and  broadside  guns  are  concerned. 

The  principles  on  which  rifled  projectiles  are  constmcted  may  be  reduced 
to  two.  Tbe  first,  which  mnst  be  considered  rather  mdimentaiy  than 
perfect,  is  the  projectile  which  is  formed  entirely  of  iron,  and  whidi  is  made 
to  rotate  either  by  projections  on  its  sides,  fittmg  into  grooves  in  the  gan, 
or  by  giving  to  flat  suriisces  a  twist  or  pitch,  answering  to  the  internal 
arrangem  et  of  the  gun. 

Tliis  form  is  in  great  favour  with  many  persons  who  imagine  that  the 
liabilities  of  a  gun  to  burst  are  greatly  lessened  by  the  '^liot  hei^iir  iTscx- 
pansive  and  that  the  shot  itself  is  more  efficient  from  its  being  homo- 
geneous, and  not  a  compound  projectile.  There  are,  however,  disad- 
vantages :  for  unless  the  shot  is  made  very  carefully,  and  consequently 
very  expensively,  so  aa  to  reduce  the  windage  to  the  lowest  point  oonsis^ 
tent  with  ite  passage  through  the  gun,  the  ^cien<gr  of  the  shot  is  reduced 
to  tiiat  of  tifie  round  shot  it  is  intended  to  supersede.  The  result  of  making 
it  fit  tight  is,  that  you  have  a  shot  much  more  liable  to  bnrst  the  gun  it  is 
fired  from  than  a  compound  shot,  because,  if  by  any  chance  it  sticks,  the 
rigid  character  of  the  sliot  renders  eompromise  impo«!<:il>]e,  and  sonn'tliini^ 
must  go.   £ven  on  the  most  favourable  supposition  that  the  shots  always 
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fit  as  (aght  as  possible,  and  nerer  stick  fut  under  any  dnmmstaiiccs,  the 
effects  and  ranges  of  sndi  shots  must  always  be  Tariable,  and  in  actual 
warfare  exceedingly  so,  on  account  of  the  expansion  of  the  gun  by  frequent 
firing,  which,  with  a  rigid  inexpansive  shot,  must  increase  with  every  round. 

The  second  principle  is  that  of  coating  iron,  more  or  less,  with  lead  or 
zinc,  forming-  a  compmmd  projectile.  The  objections  adverted  to,  are 
here  evidently  obviated,  liecaiise  tlie  ziue  or  lead,  being  soft  and  exjjansive 
metals,  liave  the  necessary  capabilities  not  only  for  filling  the  grooves  of  a 
gun  at  the  commencement  of  firing,  but  also  of  allowing  a  margin  for  tlie 


expansion  occasioned  by  rapid  discharges  during  action. 

They  haye  a  further  adTintage.  The  powder  is  more  perfectly  ignited 
when  the  shot  is  expansive,  and  it  is  found  in  practice,  that,  even  with 

increased  range  and  efiiciencyf  a  reduction  of  the  charge,  as  compared 
with  the  charge  for  iron  shot,  can  be  made,. amounting  to  between  one- 
fourth  and  one-eighth. 

The«:e  are  the  two  pnnciples  whicli  regulate  the  constrnction  of  ritied 
projectiles  for  artillery,  but  there  is  a  modification  of  the  last  to  l^  l^i^h  1 
must  invite  attention.  It  is  the  using  two  soft  metals,  as  compounds 
instead  of  iron  and  lead.    (Plate  A,  fig.  6.) 

The  effect  of  this  is,  that  while  wi£  iron  alone,  or  in  combination  with 
lead,  you  have  a  winged  projectile,  with  the  compound  of  soft  metals  you 
possess  a  missile  which  has  properties  not  fully  developed  until  the  ikat 
strikes. 

This  peculiarity  is  so  entirely  opposed  to  the  prejudices  of  nearly 
every  person,  whether  military  or  civil,  that  it  is  not  wonderful  it  should 
have  been  so  long  overlooked.  A  shot  compounded  of  zinc  and  lead 
strikes  a  harder  blow^  than  iron,  and,  curiously  enough,  it  is  against  iron 
that  this  superiority  is  most  remarkably  manifested. 

Tlie  reasons  for  this  are  twofold — the  first  arir^hig  irom  tlie  fact  tliai 
the  harder  of  the  two  metals  can  be  placed  in  front  of  the  softer,  so  that 
at  the  moment  of  impact  the  softer  metal  behind  yields,  and  the  somewhat 
harder  metal  in  front  strikes  against  the  far  harder  iron  plate,  and  has 
little  tendency  to  crush  up  ;  and  the  second,  because,  these  metals  being- 
inelastic,  they  do  not  rebound  iron  against  iron.  Iron  against  lion  will 
make  a  hole,  but  the  soft  metal  projectiles  alluded  to,  not  only  make  a 
hole,  but  effect  an  entrance  ;  and  the  stoutest  iron  yet  placed  as  a  pro- 
tection on  Tcsstds  of  war  will  not  resist  a  shot  of  (iOlbs.  to  8Ulbs.  weight, 
made  on  this  principle,  and  fired  from  a  68-pounder. 

These  shots  have  been  sent  in  very  large  quantitiis  to  ^^lerica,  and  I 
believe  elsewhere;  but,  although  the  inventor  of  them,  I  have  never  yet 
been  able  to  get  them  fairly  tried  in  my  presence  at  home ;  notwithstanding, 
from  drcumstances  with  which  I  have  been  made  acquainted,  I  have  reason 
to  believe  tliat  they  have  l)een  made  at  Woolwidi,  and  have  still  better  reason 
to  know  that  whole  shiploads  have  been  sent  to  America. 

For  myself,  personally,  I  have  had  nothing  to  do  with  the  manufacture 
of  more  than  one  shipment  of  some  1,500  9-pounder  projectiles. 

1  will  now  conclude  these  observations  by  describing  the  trial  of  a  new 
kind  of  shell — one  of  which  is  on  the  talkie — which  is  intended  to  penetrate, 
iron,  and  was  tried  in  October  last  at  Shoeburyness. 
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Although  the  trial  was  so  recent,  the  idea  was  hatched  in  1856,  when, 
after  oompleting  some  eiqpenmentB  irith  solid  shot,  which  to  this  day 
have  not  been  smrpasBed,  I  made  an  nnanceeBBfiil  application  to  the  War 

Department  to  have  a  few  shells  tried. 

Haying,  liowevor,  had  the  pleasure  of  hearing  the  papers  on  Iron-cased 
Ships  read  by  Capt.  Halsted  in  this  Institution,  in  which  he  stated  tliat 
J-in.  iron  would  keep  out  any  shell  in  iho  sor\*icc,  I  resolved  to  try 
again.  In  this  resolve  I  was  not  solely  actuated  by  self-conceit,  but  from 
memoi-y  of  an  experiment  which  I  witnessed  some  years  previously  at 
Woolwicli,  when  my  soft  shots  were  pitted  against  giamtv,  and,  as  they 
made  a  great  impression— 1 J  in.  deep— in  the  stone,  I  argued  that  they 
would  be  equally  effectiTe  against  iron. 

I  was  likewise  aware  that  <liere  was  a  genml  impression  in  ttie  Navy 
that  eiheUs  were  more  dangerous  than  solid  shot,  and  on  one  occasion  a 
gallant  officer  expr^sed  this  opinion  by  saymg,  "  £V>r  Qod*8  sake,  keep 
out  the  shells." 

I  accordingly  wrote  to  the  present  Secretary  of  the  Admiralty,  who  was 
acquainted  with  the  eoniniencenient  of  my  experiments  in  1802,  as  wqU 
as  personally  actfnainted  with  my  late  frieiul  and  patron  Mr.  Mnnt;!, 
the  Member  for  Birmingham,  offering  to  make  an  8-inch  shell  that 
should  perforate  3-inch  iron  plates.  Lord  Clarence  Paget  referred  me 
to  tiie  Secretary  of  State  for  War,  who,  ocqniescmg,  referred  me  to  the 
Select  Committee  at  Woolwich.  The  Committee  were  willing  to  try  the 
sheUs,  but  I  wanted  to  test  the  matter  on  a  smaU  scale  ib^  and  I  had 
some  small  shells  made  three  inches  in  diameter.  Unfortunately  the 
Committee  had  no  gim  that  would  fire  tS-inch  shells,  but  stated  that  if  i 
made  some  4-inch  they  would  not  object  to  try  them.  This  T  did  at  some 
trouble  and  expenst%  but  with  a  clear  written  understanding  that  the  trin1 
was  to  be  a  preliminary  one,  and  that  the  shells  should  penetrate  1-ineii  iron. 

When  the  shells  were  mailed  and  sent  to  Woolwich,  the  Select  Com- 
mittee handed  me  orer  to  the  Special  Committee  on  Iron  Plates.  This 
body,  however,  re|)orted  to  the  Adnuralty,  they  having  no  control  over 
gnns,  being  in  this  respect  like  the  Adnmalty ;  and  they  had  no  money 
to  make  experiments,  the  15,000^.  voted  for  that  purpose  haying  been 
taken  from  them  when  they  were  transferred  to  the  Adndralty. 

The  gun  at  length  furnished  to  me  was  an  old  iron  one,  cast  some 
time  in  th^  rf>i.rn  of  George  III.,  and  rifled  on  a  principle  which  no  person 
has  ever  sinc(>  then  advocated. 

It  was  considered  unsafe  by  the  officers,  and  was  fired  with  a  long  lan- 
yard, and  every  one  present  was  obliged  to  get  under  cover  at  each  dis- 
charge, an  arrangement  that  precluded  careful  observation.  Bad  as  the 
gim  was,  however,  it  did  not  burst,  and  the  shells  went  through  the 
Innch  plates  with  ilie  greatest  facility. 

It  appeared,  however,  that  these  soft-metal  eoncusdon-shells  were 
expected  to  go  through  iron  plates  whole. 

What  they  really  did,  however,  was  not  very  much  short  of  this  ;  that  they 
went  lip  to  the  iron  whole  was  admitted,  and  as  tlu'  time  occupied  in  pass- 
ing tlironirli  the  iron  wa;^  Imt  the  24,000th  part  of  a  second,  and  they 
carried  tlioir  tiro  and  fragments  in  with  them,  the  difference  was  not  much : 
but  it  was  determined  that  the  experiments  should  not  be  renewed. 
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The  following  week  witnessed  those  experiments  with  thp  100-potmder 
AiTOStrong  guns,  which  proved  that,  in  penetrating  efteet,  they  were  in- 
ferior to  the  gelriod  tmoom-boi^  artfllQiy. 

I  suppose  this  abstinence  from  penetnting  wM  dscribed  to  the  good 
taste  of  the  gtins;  it  certainly  has  resnlted  in  giving  them  a  higher 
repntation,  and  in  bringing  them  more  extensively  into  use. 

Asto  myself,  IhaTe  spent  nine  years  on  these  experiments^endored  much 
labour — and  spent  som?  money.  I  had  homo  (lisnppoiTitment,  nnd  the 
PirknesB  of  hnpc^  doftMTod.  with  fortitude,  tliongh  it  at  last  has  l)n»iight  on 
a  nerrons  affertion  of  the  heart,  from  whicli  ]  hare  recovered  so  slightly 
that  my  appearance  here  this  eTciiing  is  not  withont  risk,  and  nothing 
hut  a  sense  of  the  duty  of  fulfilling  a  vohintaiy  engagement  has  induced 
me  to  be  here.  ♦ 


BftmctJroiK  Qficial  Report*  of  Kxpcrimehti,  nhoicing  Times  of  Flight  ofBified  Projictiiti, 
Form  avd  Jloui  qf  Grooves,  as  tcell  as  Depth,  siigguUd  hy  Mr.  Laicrence, 

Weight  of  shot,  SOlha.  ;  charge,  12Ibs.  ;  weight  of  gun,  05  r^vt,  ;  length,  10  feet; 
tWMt|  1  in  30 ;  grooves,  8  ;  depth  of  groove?,  ,\-th  of  an  ineii  ;  equal  l&nda  and  tpAoes. 

6"  elevmtion  2,595  yards  7  '  =  1,112  feet  per  second, 
10"      „      4,100    „  13"=    946  „ 
27"     „     7,800    „  sr-e  780 

Mr.  Lawrsncb  to  dettrooB  of  adding  to  his  remaricg  tii«t  he  has  aetaally  wttnessed  m 

direct  trial  of  the  Mlative  time  occupied  by  the  tiwrdling  of  tonnd  shot  and  rifled  pn- 

jectilf^  of  the  '?anie  weight  and  propelled  by  the  same  charge.  In  that  Experiment  til0 
rifled  shot  went  from  30  to  50  per  cent,  further  than  the  round  shol  in  equal  times. 


CoromandOT  Robeet  A..  E.  Scott,  R.N. :  I  may  be  permitted  to  say,  M-itli  respect  to 
Ibe  Tolooify  iiid  nage  of  projectiles,  that  if  an  elmgated  shot  bo  fired  at  10  dsgreos 

of  elevfition,  with  an  initial  velocity  of  1,300  feet  a  second,  and  a  ronnd  shot  of  similar 
diameter  be  fired  at  the  same  eieration,  with  an  initiai  velocity  of  1,600  feet,  the  rango  of 
the  elongated  shot  will  be  oonsidorably  abore  8»000  yards,  and  the  range  of  the  ronnd  ball 
will  be  under  3,000.  This,  I  think,  shows  that  Mr.  Lawrence  has  made  a  mistake  in 
saying  that  the  velocity  with  whicli  a  shot  leaves  the  gtin  determines  the  range.  Also  if  a 
heavy  elongated  shot  leaves  the  gun  with  a  low  velooi^  it  will  very  possibly  have  a  longer 
extreme  range— "that  is,  when  yon  give  the  highest  elevation,  it  viU  rsnge  further  than  a 
lighter  elongated  shot  of  similar  diameter,  which  may  leave  the  gun  at  a  much  higlior 
Telocity.  With  respect  to  what  Mr.  Lawrence  says  as  to  the  expansion  of  shot,  it  must  he 
remembered,  that,  in  expanding  out  projectiles  to  take  the  rifle  grooves,  you  very  suddenly 
throw  a  gr^t  strsinnpon  the  gun,  and  oall  into  play  a  veiy  large  amount  of  Motion  during 
the  shot^s  passage  through  the  bore,  and  in  thus  stopping  the  \viiulage  yon  really  close 
the  safety-valve  of  the  gun.  The  next  Pt^i"^  which  Mr.  Lawrence  has  noticed  is,  the 
expansion  of  the  gnn  firom  getting  warm.  The  gun  oertainly  does  expand,  bnt  It  Is  only  in 
a  trifling  degree.  But,  granting  that  it  did  expand  to  a  greater  degree,  what  would  be 
the  effect  ?  That,  when  your  gnn  got  hot,  and  the  combustion  of  the  powder  became 
more  perfect^  the  lead  wouiU  be  driven  out  more  violently  against  the  bore,  which  would 

*  The  anther  has  shioo  died,— £0. 
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flMM  Midtnly  ettt  •#  <h«  wfaidafe  md  thvMr  »  iw  gtMlw  ilmitt  «n  Um  g«tt.  An  iron 

shot,  on  the  contrary,  does  not  expand  by  the  explosion,  and  hence  gets  more  windage  as 
the  bore  warms,  so  that  its  safety-valve  g;et8  larger  as  the  gun  expands  and  becomes 
weaker.  With  regard  to  simple  cast-iron  projectiles,  there  is  a  specimen  placed  on  the 
tM»  which  can  be  oast  at  the  same  rale  per  ton  as  the  round  iron  shell,  and  the  sub^. 
quent  planing  of  its  bearings  and  zincing  cost  about  three-halfpence  per  shot.  But  rifling 
ia  princtpaliy  valuable  on  account  of  its  giving  the  means  of  throwing  a  shell  of  large 
oftpmiify.  It  has  now  been  tolerably  well  asoertained  tbat  ilie  rimplast  and  beat  way  to 
braak  iron  plates,  without  straining  the  gun,  is  to  fira  lonnd  dlOt  All  foreign  nations 
are  now  striving  to  combine  witb  tbfi  advantage  of  rifling — so  as  to  use  the  elongated 
•hell— that  of  still  firing  the  round  ball.  Elongated  shell  are  however  only  valuable  if 
tiMy  hmtB  a  great  powder  oapaeii^  ;  but  if  you  took  two  melala — sino  and  lead— and 
joined  them  in  the  way  proposed,  you  would  really  have  little  or  no  powder  oapacity. 
Besides  this,  snob  a  shell  would  be  enormously  heavy  if  made  of  fhn  ?an^p  dinmeter  and 
of  equal  strength  with  this  cast-iron  shell  for  a  rifled  32>pouuder,  whicii  contains  Dibs  of 
powder  and  weighs  only  SSlba.,  or  61bfl.  more  than  the  round  ball  for  the  same  gun.  It 
it «  oommon  error  to  suppose,  tliat,  because  a  projectile  is  lead-con  ted,  the  straiti  npon 
the  gun  must  be  less,  on  account  of  the  softness  of  th^  metal,  than  if  the  projectile 
wera  of  iron  only.  TsIm  tiha  Antntrong  shoti  fliis,  b«fbre  the  lead  (hardened  by  tin) 
mixture  is  put  on,  is  neariy  thadze  that  an  iron  rifle  shot  would  be  for  a  similar  bore; 
and,  when  the  lead  is  run  on,  it  is  larger  than  the  bore.  Hence,  when  the  charge  is 
ignited,  an  immense  force  is  expended  in  compressing  the  lead,  and  squeezing  it  almost 
inatantly  into  so  many  grooves ;  and  oonaeqnently  the  strain  npon  the  gnn  is  enovmoup. 
Windage,  on  the  other  ban  ?,  if  only  a  moderate  amount  be  given,  is  an  advantage,  not 
only  a.s  a  safety  volve,  but  as  a  means  of  cleaning  the  bore  of  the  qiin  ;  it  also  further 
reduces  the  strain  by  driving  out  the  column  of  air  wliich  would  otherwise  impede  the 
motion  of  tho  shot.  When  Mi-.  Whitworth  fired  a  tight-fitting  projectile,  he  did  not  got 
so  great  a  range  as  that  which  he  obtained  afterwards  on  sloping  away  tbr  boan'ngs,  and 
giving  the  projectile  more  windage  j  but  what  would  be  the  effect  of  closing  the  windage 
by  an  expanding  shot,  if  you  placed  a  wad  in  fifoiit,  in  ease  of  bdng  at  sea  ?  The  want  of 
a  amall  jet  of  gas  to  blow  out  this  wad  would  very  dangerously  raise  the  pressure  upon 
the  gun;  but  vn  ith  an  iron  projectile,  where  the  Avmdage  is  not  closed,  no  such  danger  could 
occur  from  the  placing  of  any  wad  to  keep  tlie  charge  home."  A  wad  would  always 
be  neoessary  if  the  vessel  were  rolling,  and  a  vessel  nearly  always  rolls  if  her  engines  be 
stopped. 

Mr.  Lawre.vce:  Does  Captain  Scott  mean  to  say  tliat,  with  a  difference  of  range  so 
great  between  the  elongated  shot  and  the  round  shot,  the  diameter  of  the  two  shots 
'  is  fweebely  similar,  or  that  merely  flie  weight  is  the  same? 

Commanrlrr  SroTT :  Tim  diameter  of  the  elongated  shot  WM  rafter  greater,  so  that  it 
was  really  at  disadvantage  in  ibis  respect. 

Captain  Blakblt  :  It  has  been  pretty  well  proved  by  numerous  experiments  that  a 
68-poundcr,  a  oO-pounder,  a  ^-pounder,  or  any  of  the  round  shot,  will  leave  the  gnn  at 
a  velocity  of  1,600  or  1 ,7<"^  feet  per  second  ;  and  at  five  degrees  of  elevation,  if  they  range 
2,000  yards  it  is  con»uiered  very  good.  Whereas  the  long  shot,  whose  velocity  has  also 
been  meainred,  and  supposed  to  have  hem  oorreotly  measured,  and  does  not  move  more 
than  1,100  or  1,200  feet  per  second,  really  ranges  more.  Those  actual  measarementa,  I 
think,  must  have  great  weight  in  coming  to  any  conclusion.  I  should  much  like  to  know, 
if  Mr.  Lawrence  would  be  kind  enough  to  inform  tlie  Meeting,  wliat  was  the  exact  nature 
of  the  shell  ?->how  the  soft  metal  was  made  into  the  shell  ?  IHd  it  hold  powder,  or  was 
it  intended  to  burst  into  fragments  ? 

Mr.  Law&£Nce  :  As  I  said  before,  the  shell  which  I  supplied  was  intended  for  a  pre- 
liminary experiment,  and  therefore  the  capacity  of  the  shell  was  by  no  means  tested.  I 
designedly  did  not  make  the  shell  so  capacious  as  I  believe  it  oonld  be  noade.  The  only 
diffrrf  ncc  I  make  in  tho  shell  and  the  solid  shot  is  that  I  have  necessarily  put  cast-iron  in 
the  centre  of  the  shell,  for  the  purpose  of  preventing  the  charge  blowing  up  the  sbel^n 
the  gua.  That  is  the  only  diflnranoe.  Thoe  is  nothing  but  a  meehanieal  junction  be- 
tween the  iron  and  the  lead  or  soft  metal. 

The  Chairman  :  It  is  a  cast-iron  chamber  ? 

Mr.  Lawrence  :  Merely  a  cast-iron  chamber.    Thei  a  is  no  galvanising  or  tinning. 
The  OHAtmrAirf  And  what  sised  ebambar  ?  What  quantity  of  powder  do  yon  propose 
to  put  into  the  68-pouiider? 
Ur,  I<4WABK»:  Xhal  ia  a  matter  of  eiperimeat*  Tlie  contents  of  this  shell  on  the 
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table  is,  I  am  told,  about  five  ounces.  But  that  b  bj  no  means  Axed.  I  shouiU  make 
the  abclit  as  big  as  I  possibly  could,  to  hold  as  nnch  powder  a«  they  ponsibly  ecrald ;  but, 

unless  I  have  the  means  of  making  the  experiment,  I  could  not  ascertain  this  point.  Ah 
to  Captain  Blak^^ly's  other  observation  about  the  range,  I  can  only  say  that  T  have  seen 
an  80-pounder  shot  go  7,300  yard^  in  twenty  seconds.  Xovv,  I  Uaiik  the  initial  velocity 
of  that  shot  must  be  more  than  1,100  feet  per  second. 

Captain  Blakrlt:  I  em  eftsM  a  soft  metal  shell  would  onlj  break  into  three  or  four 
large  fragments. 

Mr.  Lawrence  :  It  broke  into  hundreds  of  pieces. 

CaptMO  Blakbly  :  Ha8  it  been  tried  ? 

>fr.  L\wRFNrf::  Tt  has.  It  went  through  an  iron  plating  of  an  inch,  and  it  broke  into 
htiudreds  of  piecai.  There  was  a  wooden  screen  at  the  back,  and  that  was  completely 
covered  with  ftegments,  and  the  piece  of  hron  whioh  was  driven  out  was  also  driven  into 
the  screen  at  the  back,  and  woh  quite  warm.  This  shell  was  not  more  than  four  inches  at 
the  ha<ie,  and  ■^t  the  top  it  is  not  more  than  two  inches,  but  yet  it  took  out  a  piece  of  iron 
from  six  to  eight  inches  in  diameter. 

The  Chatrmak  :'  What  is  the  relative  expense  of  the  description  of  shell  which  you 
advocate  ? 

Mr.  Lawrence:  That  cannot  be  decided  unle.vt  made  in  great  quantities. 
The  Chaikjcan  :  What  is  the  expense  of  the  solid  shot  a«  compared  with  the  rifted 
shot? 

Mr.  Lawrence  :  They  cost  something  under  3*.  a  piece. 

Captain  Blakely  :  I  think  I  can  answer  the  question  of  expense.  I  have  bought  a 
great  nnmb«r,  and  lead-covered  shot  will  cost  about  doable  what  an  iron  shot  would. 

The  CHAiaStAH :  This  i^Ik  11  would  be  dearer  than  the  lead-covered  Rhell. 

Mr.  Lawrencr:  I  think  not.  I  think  from  the  report  of  tho  Armstront^  shell  that  the 
cost  is  about  the  same  as  these  could  be  made  for.  These  are  ca.st  together,  and  therefore 
can  be  easily  manulhotnred.  They  require  no  taming,  or  planing,  or  anything  of  that 
kind.    They  ran  be  oast  in  the  chill. 

The  Chairman  :  How  do  you  effect  the  riding  of  that  shot  ? 

Mr.  Lawrence  :  The  base  of  this  shot  is  lead — the  one  half  of  it ;  the  other  half  is  /inc. 
The  Cuaiuhan  :  The  gun  is  rifled,  and  it  expands  into  tiie  groove. 

Mr.  Lawrence :  Tt  expands  into  the  groove. 

Commander  Score :  Captain  Blakely  has  tired  both  iron  and  lead'coated  shot ;  he 
knows  their  relative  value,  and  can  give  you  an  account  oi  their  diflbrence. 

Captain  Blakely  :  My  own  experience  would  lead  me  to  prefer  for  small  guns  a  shell 
vei7  similar  to  what  Mr.  Lawrence  .idvocates — that  is  to  say,  a  shell  which  will  cnt'M-  tht* 
gun  easily  and  expand  on  the  same  piinciple  as  his;  its  rear  may  be  either  lead,  ur  paper,  or 
wrought  iron — ^it  is  all  the  same  so  long  as  it  expands.  But  fbr  anything  like  a  lai<ge  size, 
or  for  even  anything  like  a  medium  size,  I  think  such  a  shell  is  totally  inapplicable.  For 
thb)  reason,  if  you  let  n  12  ponnder  shell  fall  on  the  deck  of  a  ship,  it  would  not  be  so  mi.s- 
shapen  but  that  it  would  go  into  tha  guiu  but  if  you  let  a  40-pounder  shell  fall,  and  it 
gets  a  dent  in  the  lead,  you  may  get  it  partly  down  into  the  gan  ;  th«re  it  sticks,  and 
yon  rannnt  t  it  back  again.  The  expense  also  is  in  favour  of  plain  iron  shot.  Tlie 
great  advantage  wliich  lead-based  shot  have  in  mere  experimental  tiring,  where  you  do 
not  let  it  llsll,  is  that  you  cloac  up  the  windage ;  but  in  a  largo-sized  eight-inch  gun  the 
windage  need  not  be  so  m  tv  much  greater  than  it  is  in  a  two-inch  gun  ;  it  is  very  mnoh 
less  in  proportion,  and  really  but  a  mere  film  of  gas  in  rompari?on  with  the  mass  of  gas 
which  will  be  acting  upon  the  shell.  My  own  experience  leads  me  to  think  that  for  amall 
gtms  something  like  Mr.  Lawrence's  shell  would  be  extremely  good;  but  for  Isiga 
guns  I  confess  I  have  recently  adopted  the  shell  which  Oaptain  S^tt  has  so  ably  pro* 
duced. 

Sir  Georue  Sartqrius  :  I  do  not  completely  understand  what  are  the  great  advantages 
which  Ibr.  Lawrence  assumes  for  his  shot  ov«r  the  common  shot.   Is  it  penetration  ? 

^Mr.  I;AWRr:.\CE  :  It  is  penetration.  I  contend  that  this  deseription  of  shot  are  very 
superior  to  iron  shot,  for  they  will'  penetrate  plates  mucli  better ;  that  where  iron 
rebound,  this  will  go  through.  I  contend  that  against  an  iron-plated  vessel  an  iron  shot 
is  perfectly  usdess,  while  shot  made  on  this  principle  will -penetrate.  It  oonld  be  veiy 
readily  proved  at  a  small  expense  ;  it  rt mid  be  tried  for  10/. 

Sir  George  Sarxobius  :  If  the  experiment  can  be  made  so  cheaply,  and  with  sucli 
resnlts,  I  am  rather  surprised  that  it  has  not  been  tried.  So  &r  as  my  judgment  goes, 
from  hearing  ves;  praetioal  reaaonings^  I  cettiiDlr  cannot  conie  to  tfie  eonclaHoii  jou  have 
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mrrived  «!;  vis.,  liiat  a  oombiiiBiion  «l  Mfl  meteb,  suoh  aa  you  propoie  to  muke,  viU  go 

through  iron  where  iron  sliot  will  rebound.  Supposing  the  two  kinds  of  projectiles  fired 
with  the  same  chaj^e  of  powder,  if  the  iron  shot  rebouadsy  I  must  oonfeas  that  1  am 
rather  incredulous  that  yours  ^^'ill  go  through. 

Ml .  Lawrem :  i:  :  The  thing  lias  been  actually  tried  at  Shoeburyness  ;  and,  if  you  refer 
to  the  Iron  Plato  Cunimittee,  th^  will  Mkiiowl«dg«^  I  havo  not  tbe  iMwt  doabt,  that  it  did 
actoaily  penetrate  a  piece  of  iron* 

Sir  Gbobob  SABxranmi  Ton  mean  ilinM^ aa  Ineb  plafte ? 

Mr.  Lawrence  :  Yes,  through  an  ineh  plate ;  and  it  was  stated  here,  and  acknow- 
ledged by  Captain  Halsted  and  by  Colonel  Lefroy,  that,  up  to  the  time  of  my  makaog 
the  experiment^  no  shell  in  the  service  would  penetrate  an  inch  of  iron. 

Commaader  Scxm:  I  am  aony  to  rise  again,  but  I  think  ttiat  la  a  great  mistake. 

Captain  Ilalstcd,  if  he  made  such  a  statement,  was  certainly  mbtaken,  because  a  68- 
pounder  shell  will  go  through  an  inch  plate  v^ty  easily,  atid  also  through  a  two-inch 
plate ;  but  it  would  be  picked  up  broken  on  the  inside,  just  as  your  shell  was.  i  may 
further  be  permitted  to  give  in^  of^ioii  aa  to  wliy  tiie  two  metala  yon  me  are  totally 
inapplicable  for  shells  for  guns  of  lai^e  cnliVjrcs;  and,  after  all,  nearly  an^ihinp;'  will  nnswCT 
for  small  guns.  It  has  been  found  in  practice  by  Sir  William  Armstrong — although  he 
has  the  lead  so  doeely  confined,  as  already  mentioned,  that  it  cannot  well  escape—that^ 
if  he  uses  a  larger  iAaxgo  than  about  one-eighth  the  w^gfat  of  tbe  shot,  he  losee  aoooiai^; 
and  that,  if  a  stronger  powder  be  used,  the  shot  cuts  its  way  out  acroHs  the  grooves. 
Expanding  projectiles  also,  which  answer  well  witli  a  small  chaige  from  a  weak  gun,  if 
put  into  a  strong  gun  and  fired  with  a  greater  eharge,  are  expanded  irrognforiy.  With  » 
soft  metal  in  front  and  a  softer  metal  in  the  rear,  the  powder  capacity  in  the  oentre  must 
l)p  extremely  small  to  prevent  crushing  up.  In  fact,  you  would  blow  the  iron  ehanibcr 
nghi  through  the  shell  if  the  centre  cavity  containing  it  were  large,  and  this  would  be 
more  likely  to  ocovrr  as  the  rise  increased  ;  so  that,  with  a  large  shot,  you  oonld  not  get 
a  proportionately  largo  powder  capacity.  Again,  Mr.  Lawrence  says  tliati  because  his 
shots  are  soft,  therefore  they  will  do  more  harm  to  an  iron  plate  than  if  they  were  hard. 
Now,  such  a  thing  cannot  be  correct ;  for  shot  of  tlie  hardest  iron  or  steel  are  always 
found  to  do  more  damage  than  iliot  of  a  softer  metal.  He  has  also  pointed  oat  that  the 
yielding  properties  of  the  soft  metal  shot  when,  in  the  gun  give  it  great  advantage. 
Mr.  Lawbejnce:  No;  out  of  the  gun. 

Commander  Soon :  I  think  you  said  in  the  gun,  and  I  wish  to  take  it  in  the  gnn  first. 

The  soft  metal,  if  it  meets  with  any  obstruction  in  the  gun,  will,  I  believe  you  said,  easily 
change  its  shape.  Granting  this,  it  is  clear  that  the  ball,  on  impinging  on  a  plate,  will  with 
readiness  cliange  its  shape  and  become  flattened  down,  and  then  a  great  portion  of  the  force 
(rf  the  blow  wotdd  be  absorbed  in  efllseting  this  eliange,  and  the  edges  whidh  ought  Co  cut 
their  way  into  the  iron  would  begone.  The  iron  shot,  on  the  contrary,  will  not  yield, 
and,  from  not  yielding,  will  go  through  the  plate.  The  fact  being,  that,  if  the  shot  of  u 
68-pounder  does  not  break  up,  it  generally  goes  through  the  plate  at  short  distaucus ; 
wheteas,  if  the  shot  does  break  up,  it  does  not  go  through  the  plate.  If  you  were  to  fire  a 
68-pounder  wrought>irnn  -hot,  reducing  tlie  present  ezoesiive  ^ndagOj  I  believe  it  would 
go  through  the  plate  without  any  difficult  whatever. 

Shr  Gbobob  Sabto&ius  :  What  siaed  phite  ? 

Commander  Soon  :  Four-and-a-half  indi  plate. 

Sir  George  Sartobiub  :  "Wliat  range  ? 

Commander  Scorr ;  At  50  yards ;  you  can  only  penetrate  them  at  ail  up  to  the  distance 
of  200  yarda.   It  has  been  ftnmd  in  the  firing  that,  when  the  (>8'pounder  shot  have  not 

broken  up,  they  have  generally  gone  through  ;  and,  of  course,  if  they  do  break  up,  they 
do  not;  but,  if  you  want  to  cut  through  a  pl;ite  with  certainty,  you  mmt  have  a  cutting 
edge.  Here  {^pointing  to  a  fiat-headed  siiotj  you  have  a  sluurp  circular  edge  that  will 
osriainly  ent  the  plate  if  a  high  veloetty  be  given  to  the  prq|eotile;  and  yon  may  have  a 

powder  chamber  in  its  renr.  This  is,  I  believe,  tlie  sort  of  combination  of  shot  and  shell 
that  is  likely  to  be  used  iu  future  war&re  against  iiou  sliips,  because  you  could  first  cut 
through  the  ship's  iron  sides,  and  then  there  would  be  the  shell  in  the  rear  to  explode 
afterward. 

Tlie  Chairman  :  I  think  that  is  the  form  of  the  Russian  shell. 

Commander  SooxT :  I  vras  not  aware  of  it.  I  gave  a  sketch  uf  it,  aa  proposed  by  we 
^  1869,  in  my  last  leotnre,  but  did  not  dwell  upon  the  matter. 

Tlie  Ckaislmam  :  I  may  be  ^uistaken. 

Commander  Soon :  The  advantage  of  the  oombinatioik  is  so  self-evident  that  wiiem  people 
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eam»  to  tittdj  tte  qiiMtion  and  to  nadowiind  Hkt  ptinciplee  of  warfare  they  cui  Mivoaiy 

help  arriving;  at  siniilar  conclusions,  I  niav  repeat  one  thin^  tliat  I  liave  sard  on  a 
previous  occasion,  that  I  believe  the  value  oi  it-ad  coating  in  maliing  the  shot  cut  its  way 
through  numerous  grooves,  wae  a  proper  matter  for  eonsidevation  in  tba  infiuMgr  <^ 
riding ;  but  now  that  we  have  so  nmoh  more  knowledge,  and  possetis  such  mechanical 
facilities,  we  ought  to  have  no  difflrulty  in  liHiug  tlu-  guns  and  fitting  the  shot  without 
making  it  riHe  itseli  \>y  cutting  its  w&y  tbruugL  Lite  gi^ve«.  'i'iu:$  u  wltat  i«  really  jsu 
detrimental  to  the  breech  of  tl^  AraukroBg  gon»>  ««  it  inereaaca  tba  time  tba  obaBd>er 
remains  tnidcr  tlio  action  of  the  powder  before  the  shot  starts,  whcrcxs  the  _rrr\t  point  ia 
to  get  jfour  shot  to  start  aa  easily  as  possible.  I  do  not,  however,  quite  a|[ree  with  Mr. 
Lawienca  in  the  nice  distinction  between  soft  soap  and  gnm  aa «  aieaaa  Ibr  iAoting 
tlua,  nor  do  I  think  that  the  use  of  either  has  much  to  do  with  the  Ibvnting  al  anj  gnn* 
though  perhaps  the  shot  ini-'ltt  he  made  to  Hlip  out  a  triHe  easier. 

Sir  CiEOBGE  ii^A&iORiL-b :  but  dow  not  that  form  of  shot,  the  flat-iieadeU,  impede  its 
flight .» 

Commander  Score :  The  flat  front  does  impede  its  Hight  to  a  isniiill  extent;  but  in  no 
ease  can  the  present  gun  penetrate  an  armoured  ship's  Fide  a.s  far  as  UUd  yards.  I  believe 
we  shall  get  much  moie  puwerful  guuH,  but  at  present  wc  have  nothing  that  will  punch 
thimigh  a  diip'a  annoiir  ualew  cloae  to  it.  There  is  one  point  which  seems  to  mo  worthy 
of  attention  by  every  one  interested  in  rifling,  which  is,  that  the  air  in  front  (  f  the  shot 
it»  exceedingly  compresied.  It  is  not  compressed  into  a  solid,  but  it  is  very  highiy  com* 
pressed,  and  your  diot  ia  reaUy  acvewing  ita  way  thvoogk  tlua  enmpfMaad  alr>  j«al  aa  a 
gimlet  ia  screwed  into  a  board,  and  ft  meets  with  a  similar  kind  of  naiahmoa-  I  leave 
you  to  investigate  tlii.H,  but  T  boliev*'  snch  is  the  case,  and  Mr.  ■\Vliitwortb  has  proved  that 
shot  fired  from  a  bore  rifled  with  a  sharp  twist  have  a  longer  range  tltau  others  tiired  irom 
a  leai  ^iral.  'Hiere  ia,  however,  a  ouriona  Ikol,  ythUAk  ia,  that  ftst-headed  dtat  vill  ga 
tlirough  water,  wliile  round-headed  shot  will  not,  as  Mr.  Whitworth  proved.  We  do 
not  yet  fully  understand  this  matter,  for  wc  have  made  so  few  practical  experiments  that 
our  knowledge  is  very  confined,  and  our  data  on  most  gunnery  questions  consist  of  iooee 
generalities. 

Mr.  Lawrence:  I  have  only  one  iiunf'  oltservation  to  make.  I  think  tljorLtital  ob- 
servatioQs  ought  not  to  go  against  proof.  1  can  only  say  that  one  of  theso  soft  shots  has 
been  fired  and  taken  up  again,  put  to  rights,  and  fired  aaeoond  tima— «n  SO-pounder  tead 
at  a  long  range.  Thevafara^  It  can  be  readily  rifled  to  Are  in  the  way  Oeflvii  BUkdly 
alludes  to.  Now  that  we  are  getting  iron*p!:it(<d  ships,  it  is  of  most  vital  consequence  to 
us  to  know  whether  it  is  true  or  not  that  shutn  ui  this  kind  will  or  will  not  do  more  than 
iron.  Other  nations  wHl  not  be  bound  by  our  judgment,  and,  if  by  an  nnfotlnnato  IMality 
it  sliuuld  happen  that  this  bhot  is  more  effective  than  an  iron  one,  we  shall  be  under  the 
di^ulvuutage  of  having  to  contend  with  suj^erior  projectiles,  beoauae  we  do  not  choose  to 
go  to  the  trouble  of  making  them  better  oui^lves. 

The  Chairman  :  I  am  sure  we  are  mudi  obliged  to  Mr.  Lawrmce  for  coining  lorwafd 
and  giving  us  his  views  o)i  thisiubjeet.  These  are  new  matters,  and  just  in  proportion  as 
tbey  are  new  ihey  arq  Uable  to  meet  with  objection.  The  difiereuees  that  have  ariseu* 
generally  speaking,  arise  from  the  diSeulty  of  getting  at  iMta.  NatUng  ia  mora  diScnlt 
in  all  these  experiments  than  to  t  at  facts.  Persons  jump  to  eoaahntons  without  having 
stifficiont  data.  That,  I  appreiien*!,  is  the  gi'eat  cause  of  the  difference.  Captain  Halstccl 
buys  that  certain  shot  broke  up  on  a  g-inch  plate»  It  was  a  £act,  but  it  was  not  a  relevant 
fact,  and  he  immediately  jumped  to^a  oonclaaion  that  all  shots  would  break  up  on  f^oh 
plates.  It  was  only  true  that  the  shot  would,  under  that  particular  condition,  break  up. 
It  would  be  the  s;^me  with  any  shot  ;  it  w^oubl  break  up  under  a  certain  condition.  ThiH 
gentleuian  has  made  expcnuients  w  ith  a  soft  shot,  which  under  particular  uoadilioiui 
went  through.  But  to  oondemn  iron  shot  on  that  aaaount  would  be,  an  the  laaa 
pnnciple,  as  bad  as  Captain  Mal.sted's  theorj- — that  no  shot  would  penetratr  a  Mhs  of 
an  inch  plate.  Heuce  the  necessity  of  experimenta  being  of  the  minutest  kind,  because  it 
ia  so  ywy  important  that  we  shoold  arrive  at  true  rsaultB.  Of  oeuiaa,  die  themry  of  Hum 
gentleman  should  have  a  certain  measure  of  influence ;  but,  really,  where  it  heipa  us 
little  in  que.-;tion8  of  this  kind,  it  ought  to  be  put  aside  altogether,  until  we  get  more  facts 
upon  which  to  base  a  true  th«ery.  It  does  seem,  d  ^)-iori,  that  he  iias  a  claim  to  have 
these  experiments  made ;  and,  notwithstanding  our  leaned  frienda  vpon  vatik  n^H/lM 
pronounce  ex  catludrd  against  it,  I  think  we  ought  to  have  the  experiment  made.  There 
are  conditions  on  which  these  metals  do  unitf,  and  have  an  rxtraordina  y  character;  in 
£act,  their  character  ^ters  altogether.    There  is  no  (question  that  the  chaMsautar  oi  soft 
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metals  when  eombined  is  very  materially  altered.  Look,  for  imit«oce,at  iron  in  tUo  couditiou 

of  smeltinp:.  Tf  tlicre  is  a  quantity  of  sulphur  presont,  its  whole  character  is  changed. 
Take  a  red-hot  irou  and  put  a  stick  of  sulphur  against  it,  and  the  former  will  drop  to 
pteeea.  8uch  is  its  strange  alteration  of  charaicter,  thai  when  tiiere  Is  mndi  snlphur 
presont  a  condition  is  produced  that  will  occasion  the  npld  brealdng^ttp  on  |->inch 
plates  of  shot  so  cast.  But  that  is  not  to  bo  taken  as  conclusive  aigainst  Iron  shot. 
Without  saying  more,  allow  me  to  thank  Mr.  Lawrence  for  his  paper. 
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Monday,  May  19th,  1862. 

His  Grace  the  DUKE  OF  SOMERSET,  First  Lord  of  the  Admiralty, 

in  the  Chair. 

THE  OHARACfPBR  OP  GUN  BEST  ADAPTED  FOR  NAVAL 

WARFARE,  AS  GATHERED  PROM  THE  VARIOUS 
PLANS  OF  GUNS  PROPOSED. 

By  Captain  E.  Gabdiveb  Pibhbourne,  R.N.  G.B* 

Mt  Lord  Dukb,  anb  GrarrLBiaK,^ 

I  mil  not  take  up  the  time  of  the  eyening  with  apologies  for  having 
undertaken  to  read  this  paper :  let  it  suffice  that,  having  been  captirated 
hj  the  beauty  of  the  mechanisra  of  the  Armstrong  gim,  its  great  ranges, 

reported  aociirary,  and  the  undoubted  genius  of  its  constrnrtor,  T  inoi'Ion- 
tally  gave  in  tins  place  a  too  unqualified  assent  to  all  that  had  been  claimed 
for  it.  Finding:  that  in  some  respects  I  had  been  misinformed  on  a  point 
of  such  national  importance,  it  became  duty  to  give  ec|.ual  pubhcity  to 
my  withdrawal  of  that  assent. 

To  compare  resnlta  obtained  irom  an  elaboiBtely  finished  rifled  gun, 
fitted  witii  an  accurate  sight,  a  nicely  adjusted  missild,  added  to  a  carefully 
derifled  carriage,  and  elevating  screw,  with  results  obtained  from  an  ordi* 
nary  smooth-bore  gun,  without  any  of  those  advantages,  firing  an  imper* 
feet  missile  having  a  large  amount  of  windage,  yet,  on  that  comparison,  to 
found  an  estimate  of  the  rifle  principle^  as  contrasted  with  that  of  tbo 
smooth  bore,  was  obTiously  incorrect — sUU  more  incorrect  to  give  practice 
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at  ranges,  that  were  as  favourable  to  the  rifled  gun,  as  they  were  unfavour- 
able to  the  Bniooth  bore.  No  fair  estimate  of  the  principle  could  have 
been  arrived  at,  Liii  ctj^ual  genius  had  been  expended  in  developing  the 
merits  of  eechprmctple. 

The  evils  that  arise  from  such  a  coarse,  ereii  in  holiday  praetice,  are 
great^  but  they  are  all  intensified  hf  the  circamstances  of  warfare,  owing  to 
which,  as  Colonel  Fox  has  justly  observed,  the  inaccuraeies  of  tlie  man  are 
as  20  to  1  of  those  which  result  from  defects  in  his  rifle  ;  and  if  so  in  the 
field,  how  much  more  so  afloat,  where,  in  adclit'uai  to  the  causes  of  inac- 
curacy enumerated  by  that  officer,  are  superaddotl  the  motions  of  the  ship. 
How  vierif  incorrect  then  must  it  be  to  consider  a  gun  aj^art  from  the 
normal  circumstaTices  under  which  it  vnW  he  used  ;  yet,  such  lias  been  done ; 
a  comparative  estimate  of  the  principle  of  the  rifle,  and  of  that  of  the 
smool^  bore,  has  been  made  irrespective  of  that  which,  when  the  guns  and 
objects  are  in  motion  and  Ihe  distances  nnknown,  most  role  their  nseful 
qualities,  viz.  the  form  of  trajectory  and  the  straightness  of  ricochet. 

For  the  inaocnracies  arising  from  motion,  whether  it  be  that  of  pitching, 
rolling,  or  of  transit  across  line  of  fire,  or  of  rapid  change  of  distances,  or 
snmllncss  of  height  of  the  object  firefl  at,  arc  best  provided  against  by  a 
flat  trnjf'ctory  and  a  ball  that  will  ricochet  straight — these  will  be  more 
nearly  attained  in  proportion  as  the  time  of  flight,  for  the  required  dis- 
tance, is  reduced,  and  the  ball  more  perfectly  spherical,  while  the  smashing 
effect  will  be  increased  in  u  higher  ratio  tJian  even  the  s<juare  of  the  in- 
creased velodfy. 

Greater  accuracy  with  the  same  guns,  &e.  at  known  distances,  with 
heavier  charges,  arising  from  the  greater  velocity  of  projectile,  is  so  well 
known  and  admitted,  as  not  to  need  proof  or  explanation;  bnt^  great  afi  are 
the  other  advantages  of  high  charges,  they  are  small  as  con^aced  with 
those  of  a  flat  trajectory,  where  the  distances  are  unknown. 

A  diagram  will  best  illustrate  this  : — Phite  T.,  fig.  13,  represents  two 
trajectories,  one,  that  of  a  ball  v\  '\X\\  such  a  velocity  that  it  travels  the 
distance  in  one  second,  and  subject  oidy  to  the  fall  of  16  feet;  the  other,  of 
a  ball  that  re(j[uircs  two  secondjs,  therefore  subject  to  a  fall  by  giuvity  of 
64  feet. 

If  no  disturbing  cause  arises,  a  ship  that  is  but  12  feet  high,  and  there 
are  few  so  low,  will  he  stmck  at  any  point  in  the  trajectory  of  the  ball, 

with  high  velocity ;  whereas  a  ship  4  8  feet  high  or  more,  will  be  passed 
over  by  t^e  ball  having  the  lower  velocity,  and  only  within  narrow  limits 
of  distance  would  a  ship  30  feet  bigh  be  struck  by  it  in  its  trajectory. 

Higb  <'b;trm  s  and  high  velocities  are  most  valuable  for  accuracy  under 
the  circumstances  of  actual  warfare;  uniformlv  so  when,  as  in  naval  war- 
fare,  the  changes  prevent  the  distances  from  being  knuwii,  and  wliere  the 
varied  motions  of  the  guii-platform  prevent  any  tentative  process  by  which 
the  distances  might  be  even  appt>xmiately  estimated. 

jffigh  velocities  are  rendered  indispensable  by  the  introdnctioin  of  iron- 
clad i^ps.  This  is  clearly  shown  in  tables  A  and  G,  from  which  it  appears 
that  the  old  smooth-bore  68-pounder,  with  all  its  defects,  is  more  effective 
than  the  carefully  devised  110-pounder  Armstrong,  demonstrated  by  the 
greater  penetration  and  greater  indentation  of  the  shot  of  the  fonner. 
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TABLE  A« 
Obtained  by  measuremeiit  at  ShoabnryDetf. 


Benetnitioii. 

Comparative 

Katart  of  Qim. 

Foreaof  Blow, 

Widtt. 

lbs. 

lbs. 

inebe*. 

inebM. 

Old  68   

68 

16 

5  06  )  i  ^ 

110 

14 

u 

8-SS 

Ditto  

« 

200 
Shell. 

10 

1 

H 

0-56 

Old  68   

50 

16 

H 

11 

TABLE  O. 


MiAiixtor  On. 

Powdfir. 

TbtekneH  of 
nalea. 

rawnnoo* 

yard! 

Ibi. 

incbM. 

iofibea. 

Obtained  at 

20O 

16 

SlftoabiuryiMMU 

99 

SO 

M 

3 

1  From 

99 

24 

t* 

8*4 

J  Wiimliwiti 

• 

»f 

m 

16 

4 

3 

)  Wrougbt 

• 

j  iron  aboC 

n 

99 

99 

• 

60O 

16 

10 

U 

Tbornyeroflfi 

^Annstnmg  BO-p.... 

N 

U 

99 

I 

•Ditto      40.p.  ... 

5 

99 

1 

*  Compiled  from  oUalicporti, 


As  it  is  generaUy  admitted  that  the  highest  initial  Telocities  can  be 

obtained  only  with  round  shot,  it  is  hardly  necessary  to  offer  proof :  still 
the  tables  B,  C,  and  F,  set  this  forth  in  a  clear  light ;  these  show  not 

only  that  tlip  initial  velocities  of  round  shot  are  greatf^r,  but  that  the  time 
of  fliglit  for  the  most  essential  ranges  is  much  less ;  hy  essential  rang+  s,  I 
mean  those  within  which  the  iron  clothiupf  of  ships  muy  be  materially 
damaged,  up  to  600  yards  or  more  if  the  plating  be  thin|  still  iurther  it 
the  guns  be  increased  in  size. 
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TABLE  B. 

Ofticiai.  Rsrowr.— Vdooiti«t  obtnined  by  Capt.  Andrvw  Neblftp  R.A.*  with  Ntrvei'i 

T) :illis:  ic  pt'iKlul  iim  . 


Halnre  of  ChiD. 

Pntfectiles. 

Ydodty  St 

Initial 

wetgnt. 

PisnMttsr. 

30  yards. 

Velodtj. 

lbs.  OS. 

lbs. 

Inches. 

82-pr.  rifled  lliaiit, 
3S>pr«  59  .owt.» 

{  5*8 
1 

Plain 

■IWU* 

Cylinder. 

54 
54 

6*35 

1^10*7 

1187-4 

1201*6 

1  a  Si 

12-pr.  A.  6  cwt. 

* 

1-6 

FUin 
theU. 

lid 

1103*4 

1111-8 

12-pr.  6i  cwt.  ... 

1*4 

Common 

■DOU. 

818 

4*55 

1124-2 

Ut)3-4 

rS  e  « 

l?-jpr.A.  d^cwt. 

1-8 
1-8 

Seg.  shell 

11-9 
11*9- 

• 

3*084 
8*074 

11809 
12383 

1190-2 
1248-2* 

ascertain 
ing  lead  c 
TOiiz  oro 

1.8 

11*0 

8-010 

1200-0 

1209-7t 

Experimentg  tOi 
feet  of  diminiiih 
of  12-pr.  Armst 

68-pr.  95  ewt. 
SS>pr>  58  4wt>  M* 

'  16.0* 
10*0 

Round 
•hot. 

Solid 
shot. 

66*4  ' 

51-8 
31*6 

7*91 

7-91 
617 

1558-3 
1769-4 
1653-0 

15790 

I809'9 
16900 

18>pF»  18  CWtm 

4*0 

12*10ik 

4*58 

17180 

1769-8 

*  Shell  fired  under  normal  circnmstances. 

-f  Same  sheU*  lead  reduced  to  the  same  diameter  as  the  gaa,  except  0-25  of  an  inch 
aftthebiMk 

TABLE  C. 


Deseriplloii  ef  Chm. 

Poliitinsnlc  Range. 

HeiiEhl  of  flatftinn. 

68-poundery  95  cwt.  (smooth 

javdi. 

310 

8  feet 

*68-poander,  118  cwt  (ditto) 

400 

Start. 

100*poonder  RMed  Armstitni^ 

345 

17feeL 

13-inch  Horsfall  280-poiinder 

(smooth  bore)        . .        . . 

600 

20  feet. 

*  Serrice  cbarge  of  this  gua  is  20  pounds  of  powder. 
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TABLE  F.  " 


Royal  Artillery  Practice  Cards. 


Brass  9-poonder,  charge } 

ArTn«?tron<r  1?  ponnder  1 
charge,  1  lb.  buss.  ...  J 

*• 

2* 

5* 

400 
150 

500 
300 

Fired  fro 

700 

660 
m  own  field 

1000 

993 
carriages. 

Armstroi^  IS-ponnder... 

Whitwortli  12-poimder... 

1130 

1198 

2146 

2368 

Fired  I7ft.  above  plane. 

Armstrong  and  Wbitworth  oompetition  with  service  charges,  powder  ^th  weight  of 

projeotile» 


Whatever,  therefore,  may  be  determined  on  as  to  smooth-bore  guns, 
round  shot  cannot  be  dispensed  ^vith,  especially  when  the  calibres  are 
further  increased,  for  elongated  shot  cannot  be  diireii  with  equal  relocilj ; 
th^  greaUr  wdght,  and  the  frietioa  on  the  lands,  or  wings,  to  giTe  ^em 
rotatory  motion,  mnst  always  prevent  their  attain^  Teiy  high  Teloc^tiea, 
norcan.it  with  reason  be  said,  that  the  charges  with  such  shot  can  be 
increased  to  the  amount  used  with  the  round  shot^  since  the  increased  teur 
Bion  which  that  would  entail  vronld  destroy  any  gun  yet  madOi  ttod  like- 
wise destroy  many  descriptions  of  rifle  projectiles. 

Table  (B)  of  experiments  is  ofi'ei-ed,  in  proof  that  there  is  no  more 
friction  in  the  shunt  rifled  gim  than  in  the  smooth  bore,  but  that 
is  simply  impossible.  The  shunt  rifled  gun  nips  its  missile  as  it  passes 
out,  for  the  purpose  of  obtaining  greater  aocnracy,  but  if  there  is  no  greater 
friction  there  can  be  no  nip  and  no  directing  power.  It  is  bnt  too  palpa- 
ble tiiat  there  is  a  destraciiYe  amonnt  of  friction,  and  a  retardation  of  the 
bnllet  near  the  muzzle  of  the  bore,  and  from  Hie  shot  being  elongated,  th^ 
powder  is  exploded  under  greats  pressure,  and  a  more  elastic  gas  is  gene- 
rated, which,  counterbalancing  much  of  the  force  nbsorbed  by  the  friction, 
may  hide  in  part  its  existence  from  view.  1  hat  the  gas  under  sueh  cir- 
cumstances is  more  elastic,  is  proved  "  by  the  fact,  of  the  back  action  in-^ 
creasing  wkh  the  angle  of  elevation,  and  the  initial  velocity  of  round 
shot  increasing  with  it  pari  passu.** 

The  friction  and  consequent  inorease  of  tension  prevents  the  powder 
charge  from  being  increased  in  any  of  onr  present  rifle  gons,  so  as  tp 
obtain  an  effiectiTe  initial  velocity. 

Had  the  powder  been  increased,  the  shunt  shot  would  have  stripped,  or 
the  gnn  itself  would  have  yielded.  But  the  fact  is,  the  table  does  not 
supply  data  sufficient  from  which  to  form  a  con-ect  estimate,  and  there  is 
110  ]mrallclism  lietween  a  cylinder  with  its  large  frictional  surface,  and  a 
roil! id  shot,  which  rests  upon  a  point  and  at  once  rolls  in  tlie  bore. 

And  yet  the  experiment  with  the  cylinder  mentioned  in  Table  B  is 
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giTUi  as  a  proof  that  fhere  is  no  fiietion  in  the  lifled  gnu,  orerlooldxig  two 
important  elements  wanting  to  constitute  it  a  8denti6o  experiment^  via,, 
absence  of  equality  of  windage  and  of  tension  on  the  gtaii  the  latter  must 
always  be  ^e  starting  pointy  as  that  must  determine  Ihe  qnantityof 

powder. 

The  argument  that  the  smallness  of  the  recoil  of  rifle  guns,  establishes 
that  there  is  little  friction,  and  therefore  little  tension  on  the  gim,  is 
a  fallacy,  for  it  is  the  intensity  of  the  friction  that  preventtj  the  gun  from 
recoiling ;  so  great  is  it,  that  it  could  not  fail,  wilh  higher  charges  than 
those  need  for  thm  now,  in  time  to  disintegrate  SDch  guns,  by  separatuig 
the  chase  from  the  breech,  or  more  properly  the  inner  cylinder  from  the 
onter ;  indeed,  I  bdieve  this  has  alre^y  in  many  cases  taken  place. 

The  friction  of  some  of  the  rifle  projectiles  has  been  estimated  as  absorb- 
ing nearly  half  the  power  of  the  powder  bamt,  all  which  goes  directly  to 
injure  the  gun. 

The  retardation  of  the  shot,  of  which  there  can  be  no  question,  is  an 
undeniable  proof  of  the  existence  of  the  greater  friction  of  nfle  projectiles 
and  of  the  increase  of  tension  which  it  occasions  to  the  guns. 

The  evil  of  retardation  of  the  shot  in  ships*  guns  is  so  great,  that  it 
Is  a  serions  objection  to  any  gun  in  whidi  it  oooorst  as  it  becomes,  from 
YsrioDS  causes  common  to  ships,  a  Tery  large  dement  in  inacenracj— as, 
for  instance,  from  the  rolling  motion,  and  the  form  of  the  dedas,  the 
effect  of  which  would  be  similar  to  a  jmnp  from  a  violent  recoil,  or  from 
the  absence  of  a  just  preponderance,  proiducing  errors  both  in  elevation 
and  in  direction,  proportionate  to  the  amount  of  the  retardation. 

Since  I  wrote  the  above,  the  following  extract  has  b<'pn  ])iaced  in  my 
hands,  in  which  are  buiumed  up  the  reHnlts  of  some  experiments:— 

"  The  68-poundcr  was  loaded  and  iiied  five  times,  veri/  good  shotSy  the 
distance  being  about  2,000  yards;  while  the  100-poimder  Armstrong  was 
loaded  and  fired  three  times,  and,  from  some  nnacoonntable  reason,  veiy 
had  shots,  yet  they  were  laid  very  weU,  so  that  in  a  seaway,  or  where 
least  the  ship  is  rolling  like  the  gun-boats  do,  25^  altogether,  the 
68-ponnder  pivot-gxm  beats  the  Armstrong  lOO-ponnder  completely. 
8uch  was  the  opinion  of  all  who  were  there  and  saw  the  firing.  I 
suppose  on  shore  thf^  Armstrong  is  best,  but  not  at  sea."  The  extract 
bears  the  im|>res8  of  tnitli,  and  that  the  writer  was  not  prejurlieed,  for  he 
deems  the  result  as  unaccountable,  while  I,  under  the  circumstances,  con- 
sider that  none  other  could  reasonably  have  been  expected.  This  leads 
us  to  the  conclusion  that,  with  care  in  the  improvement  of  smooth-bore 
gung  sod  their  missQes,  we  may  obtain  sufficient  range  and  greater 
accuracy  afloat  than  with  rifled  guns,  while  the  former  would  possess  what 
the  latt^  is  so  wanting  in,  viz.  smashing  effect  at  short  ranges. 

I  take  this  view,  though  it  may  be  said  to  be  retrograde.  It  is  not  so, 
however;  rifling  evades  the  difficulty  by  making  others,  which  at  short 
ranges  are  very  much  greater;  in  fact  it  destroys  efiectiveness  agaiiist 
iron  plates.  Now  I  only  propose  that  tbo  causes  of  the  errors  in  round 
shot  shall  be  directly  removed.  These  are  :  an  undue  amount  of  windage, 
imperfect  sphericity,  and  absence  of  homogeneity.  The  following  tables 
show  iiow  much  may  be  eflected  by  a  reduction  of  the  windage.  Table  D 
shows  the  effect  of  the  redaction  of  windage 
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% 

Weight  of 

SteTrnflflii. 

BmipHM 

Powdflr. 

- 

ft  in. 

parts  of 
inches. 

yards. 

*S9-powidMr,  51  ewt,   . . 

9  « 

10 

700 

1130 

1964 

(•32-p(HudBr,  40  cvU    . . 

8  0 

6 

•175 

:731 

|S8-powidw  „ 

M 

•175 

715§ 

56-poiuider,  Moak,97cwt. 

11  0 

16 

• 

•175 

t930 

1340 

2200 

BllO-ponoder  AmilMnf 

IS 

NiL 

530 

920 

1970 

*  From  Aide  Memoire  to  the  Military  Sciences. 
1-  Handbook  for  Field  Service 
X  Height  above  plane  15  feet. 

U  Rrom  Royal  Naval  Oifioial  Bufsa. 


Table  Oa  (Appendix)  ihows  the  range  at  first  grazes  at  point  blank, 

it  shows  also  the  comparative  initial  velocities. 

Table  E,  showing  results  obtained  in  America,  appears  to  demonstrate 
that  the  ^v:n(lage  of  smooth-bore  sliot  might  be  reduced  still  more,  with 
satisfactory  results  as  to  accuracy,  increase  of  initial  velocity,  and,  there- 
fore, of  smashing  effect,  Avithout,  from  a  certain  point,  increase  of  tension 
on  the  gun  ;  and,  as  the  injury  from  lodgements  arises  fiom  large  windage, 
its  reduction  would  increase  the  lives  of  guns. 

This  table  establishes  in  a  striking  manner  that  the  Miction  of,  and 
tension  on,  these  rifled  guns  must  be  Tery  great,  or  the  initial  velocily 
of  tiieir  shot  would  be  very  much  greater ;  *170,  which  is  less  windage 
than  that  of  the  smooth-bores  in  the  naval  service,  gives  grange  of  only 
52  yards  as  compared  with  288  with  only  '025  windi^. 

TABLE  E. 

AMERICAN  EXPERIMENTS. 
From  Simpson's  "  Ordnance  and  Na^al  Gunnery,"  used  as  a  text-hook  in  the  U.S.  Navy. 


Kind  of  Powder. 

Bani^e  in 
Yard*. 

Pressure  on 
PJag. 

Pressure  per 
aqaare  inch 
tnlln. 

Diameter  of 

Windage. 

lbs. 

incbei. 

p«rtt  of  in. 

288 

301 

M79 

5*63 

•036 

Dupont,  30    ...  ^ 

93 

331 

1-297 

5*535 

•120 

59 

207 
• 

811 

5'48S 

•170 
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Tables  C  and  C  a  (Appendix)  show  ranges  and  particnlars  of  Hors- 
fall's  280-ponDdcr;  this  Table  shows  the  point-blank  range  as  compared 
with  those  of  the  Service  Ott-pounders  and  Armstrong  110-pounder.  The 
(y^  appears  to  a  disadvantage ;  its  range  was  taken  at  a  height  of  only 
8  ft.,  the  other  two,  Sir  William  Armstrong's  at  17  ft,  and  HorsfalFs 
at  20  feet.  This  would  make  a  considerable  difference  in  their  range 
against  that  of  the  68>poimder.  The  time  of  flight  of  Hon&U's  amooih- 
bore  is  about  half  that  of  the  other,  and  shows  abmkdantly,  to  what  per- 
fection smooth-bore  guns  may  be  brought.  The  windage  in  the  68- 
pomider  is  *198,  that  in  Hcvsfall's  is  only  '08,  the  effect  of  which  maj 
be  gathered  from  the  American  resnlts. 

In  the  field  it  is  admitted  tliat  the  difficulty  of  judging  distances,  and 
other  disturbing  circumstances,  are  snch,  as  to  couhne  the  ranges  of 
projectiles  for  military  purposes  to  2,000  yards ;  afloat,  the  distm-bing 
causes,  which  are  eomtant,  are  greater,  from  which  the  various  move- 
ments in  rifle  sights  become  causes  of  error,  therefore  the  most  useful  ranges 
cannot  be  greater  than  those  obtained  by  Mr.  Horsfall's  gun  at  little 
above  pomt  blank,  and  with  powder  only  one-sixth  the  weight  of  shot^  while 
the  elevation  of  rifle  guns  is  considerable  for  the  same  distances.  Then,  as 
the  angles  of  descent  are  great,  the  chances  of  striking  an  object  are 
scarcely  worth  the  powder  used.  The  smashing  effect  of  this  gun  would 
be  three  times  that  nf  the  150-pounder. 

The  former  concliu>iun  Sir  H.  Dou^i^las  arrived  at  some  time  since,  for  he 
gays, — "  The  main  principle  which  shpuld  govern  om*  choice  of  naval  guns 
is,  to  prefer  those  which  with  equal  calibre  possess  the  greatest  point-blank 
range.'*  This  was  the  correct  view  to  have  taken  before  the  introduction 
of  iron-coated  ships ;  since  that,  we  have  no  dioice,  as  no  other  guns  will 
be  completely  effective  against  iron  plates,  if  against  other  ships  either. 

Imperfect  sphericity^ .  another  cause  of  error  in  round-shot,  may  be 
removed  in  worldng  scrap-iron  into  wrought-iron  shot,  made  requisite 
by  the  introduction  of  iron-plated  ships ;  a  nearer  approach  to  homo- 
geneity will  at  the  same  time  be  made,  while  the  expense  of  such,  will  still 
be  far  below  the  cost  of  any  of  the  elongated  shot. 

Since  this  paper  was  written  I  have  seen  a  pamphlet  on  this  subject^ 
in  which  the  value  of  smooth-bore  guns  and  improved  shot  are  set  forth. 
It  is  by  Mr.  M.  Scott^  C.E.,  and  shows  the  torn  which  the  public  nund 
is  taking. 

To  the  extent  that  we  have  adopted  lifle  guns,  to  the  exclusion  of 
smooth-bores,  for  the  navy,  we  have  given  up  the  substantial  advantages  of 
low  trajectoi-ies,  straight  ricochet,  smashing  force,  simplicity,  and  economy, 
for  the  very  occasional  advantages  of  long  range.  Therefore,  for  efti- 
ciencv,  no  less  than  for  economy,  we  must  revert  to  the  smooth-bore  in 
principle,  and  invest  talent  and  money  to  develope  its  merits. 

But  rifle  guns  and  elongated  shells,  especially  of  small  and  medium 
calibre,  have  dedded  advantages,  because  of  the  greater  quantity  of  powder 
these  shells  are  capable  of  containing,  and  long  range  is  also  sometimes  very 
important  for  the  support  of  troops  and  for  breaching,  pmfposes ;  we  should 
therefore  endeavour,  if  possible,  to  combine  the  advantages  of  the  round- 
shot  with  those  of  the  elongated,  in  one  description  of  gun ;  but  even  for 
the  simplicity  which  this  would  bring  with  it,  no  sacrifice  of  initial 
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reloatf  ib  acbmssible.  So  that,  nnlees  a  mode  of  lifling  can  be  found,  tliat 
irill  not  mrolTe  nndne  windage,  we  mnst  have  both  descnptions  of  gun, 
in  nnmbeis  pioportionate  to  the  relative  importance  of  each :  little 
windage,  then,  must  be  the  ruling  qualification  in  the  selection.  Such  is 
that  proposed  by  Captain  Scott,  R.X.,  such  is  that  used  by  the  French  in 
their  rifled  gnn  that  admits  of  the  use  of  round  balls.  It  should  be  a 
muzzle-loader,  simple  of  constiTiction,  t>trong,  and  as  little  liable  to  get 
out  of  order  as  possible  ;  for  neither  ships  nor  fleets  can  take  factories 
to  seawith  them. 

This  would  exclude  all  multigrooves,  or  tibose  with  a  sharp-edged  rifling, 
wliif^  wonld  be  destroyed  by  the  passage  of  round  shot  oyer  the  lands. 

Bieedi-loaders  wotdd  also  be  ezdnded,  for  tiiey  would  be  too  weak  in 
the  breech  to  stand  the  high  charges  neoessaiy,  and  they  are  dangerous ; 
their  greater  weakness  will  be  seen  by  a  glance  at  Plate  I.  iBg.  2,  which 
represents  the  Armstrong  breech-loader,  in  contrast  with  Plate  I.  fig.  1, 
which  represents  a  200-ponnder  gun  of  Captain  Blakely.  Thus,  in  fig.  2, 
the  entering  the  cartridge,  &c.  from  behind,  entails  a  bad  fonn  of  chamber  ; 
the  squareness  of  the  end  of  which,  in  Sir  William  Armstrong's  gnn,  is  a 
proved  cause  of  weakness,  as  is  evident  from  a  comparison  of  that  shown 
in  flg.  3,  which  is  a  form  known  to  add  to  the  endurance  of  the  gun.  The 
holes  for  breech-screw  and  breech-piece  further  greatly  impair  its 
strength ;  indeed  it  seems  imposmble,  with  so  many  parts  subject  to  the 
action  of  highly  elastic  gasqs,  that  a  gun  thus  constructed,  could  be 
otherwise  than  weak,  and  extremely  liable  to  injury. 

Tlie  coils  are  shnmk  on  hot ;  the  metal,  of  course,  contracts  in  every 
direction,  consequently  the  joints  open;  it  were  impossible  they  should 
be  (1  )s<  ;  the  overlapping  pieces  at  the  joints  indicate  the  knowledge 
of  this  defect.  All  these  are  points  of  weakness,  and  the  whole  of  the 
great  vibration  which  takes  place  every  time  the  gun  is  fired  must  be 
thrown  in  turn  on  these  separate  parts,  and  not  distributed,  owing  to 
the  continuity  being  broken,  which  must  lead  eariy  to  the  disintegration 
of  the  gun. 

The  maximum  initial  Telocity  bdng  of  necessity  the  primary  considera- 
tion, when  the  smallest  increments  of  time  involve  the  whole  question  of 
hitting  or  not,  and  always  diminish  the  chance  of  doing  so,  lead-coated  shot 
cannot  bn  safely  used,  nor  those  either  where  lead  is  expanded  or  com- 
pressed into  grooves,  for  the  charges  re(|uired  to  give  high  velocities, 
would  certainly  force  these  ihl— ilos  through  tlie  gnn  without  their  taking 
the  lilling,  causing  them  to  strip  ;  and  to  use  hardened  lead  on  the  com- 
pression principle  with  high  charges,  would  inevitably  prove  fatal  to  the 
piece ;  the  liability  of  leaden  missiles  to  become  out  of  shape  by  falls 
would,  when  it  occurred,  as  is  too  probable  on  board  ship,  increase  much 
the  difficulty  of  loading  from  the  muzzle,  and  also  the  danger  of  bursting 
the  gun. 

High  charges  also  would  crush  up  compound  shell,  and  damage  the  bore 
near  the  chamber  even  more  than  is  the  case  now,  which  is  so  much  so  in 
the  expanding  rifie  projectiles,  that  the  grooving  at  the  seat  of  the  projectile 
is  after  a  time  obliterated.  The  uncertainty  and  danger  of  these  is  such 
that  it  becomes  a  question  whether,  even  for  special  though  unfrequent 
service,  they  shoidd  be  used  on  board  ship. 
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It  has  been  set  foriih  as  a  merit  that  such  gnus  are  eomiQime&l  becanse 

of  the  small  quantity  of  powder  required  for  tliem,  covering  up  the  fact, 
that  the  sum  saved  in  powder  is  more  than  doubled  in  the  cost  of  the 
shot. 


APFBOXIMATS  PRICES  OF  ARMSTRONG  AND  SMOOTH^ORB 

SHOT. 


St  ri)  tlon 

Cost  of 

of  Gan. 

Cbaige. 

■  ^ 

Total. 

Shot. 

Powder. 

Iba. 

t.  d. 

t.  d. 

d. 

110 

14 

17  0 

9  4 

26  4 

Smootli  Bov6      ■      •  *  •  • 

68 

10 

8  0 

10  8 

18  8 

Armstron.fr  .        •        •        •  • 

40 

6 

8  0 

3  4 

11  4 

Smooth  Boxe      •      •      •  • 

•82 

10 

1  6 

6  8 

8  1 

It  cannot  be  economy  to  sacrifice  effidenoj,  and  such  guns  axe  Talieless 

against  iron  plates. 

The  Whitworth  gun,  though  giving  satisfactory  results  with  long 
ranges,  under  circumstances  seldom  or  never  occurring  on  board  ship,  is 
still  open  to  many  serious  objections. 

The  angles  of  its  missile  in  the  prooeBS  of  lotation,  press  agunst  the 
inner  sumoe  of  the  gun,  and  cut  mto  it,  tending  to  rip  it  up. 

Lastly,  it  is  unsuitable  for  round  shot^  as  the  angles,  as  may  be 
observed  from  Fig*  66,  would  necessarily  entail  a  great  loss  of  power 
by  the  escape  of  gas ;  the  shot  also  would  be  proportionately  snail  for 
the  same  reason. 

The  Lancaster  oval,  Fig.  G  o,  would  be  very  dangerous  with  large 
charges,  and  it  also  is  unsuitable  for  round  shot ;  the  loss  of  power  by 
the  escape  of  gas  would  be  very  great,  but  a  more  serious  f)l)jection  is, 
that  the  use  of  roimd  shot  and  high  charges  would  destroy  the  gun  very 
shortly. 

Without  enumerating  all  the  rifle  guns,  it  appears  to  me  that  the  claim 

to  superiority  lies  with  the  three-grooved  guns,  the  others  being  thrown 
ont,  by  the  laige  portion  of  the  bore  that  is  cat  away  by  many  grooves,  or 

by  wide  grooves,  entailing  weakness  and  undue  windage. 

Figures  6  and  7  represent  sections  of  different  rifle  guns  drawn  to 
scale  ;  a  round  ball  is  placed  in  the  bore,  and  show  the  amoimt  of  wind- 
age that  the  use  of  such,  would  entail  in  each  kind  respectively,  very  large 
in  Lancaster's  and  Whitwoi*th's,  and  least  in  that  of  Captain  Scott. 
Captain  Blakely  has  abandoned  his,  and  has  adopted  that  of  Captain 
Scott  in  the  guns  he  has  made  for  foreign  governments*  Plate  XL  %.  18, 
shews  the  effect  even  more  distinctly.  Suppose  the  rectangle  a  to  represent 
the  whole  of  the  inner  circle  of  the  cylinder  of  the  gun,  then  the  smaller 
rectangles  c,  cf,  e,  /,  A,  represent  Hie  quantities  of  this  drde 
required  to  be  left  nntoudied  in  rifling,  according  to  the  respective  plans 
named. 

The  total  amount  of  windage  occasioned  by  the  (liferent  systems  of 
riiling,  when  the  present  round  shot  are  iired,  is  given  m  table  H. 
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TABLE  H. 


i/iiBiAnr  01  ooiv  ««• 

••• 

•1 

••• 

jjUuDOisr  OT  firaiuiivi 

•••  ••• 

»••  ••• 

Are&  of  Bore. 

Area  of  Bound  Shot. 

Area  of  "V^dage. 

Originil  bora 

••• 

81*98 

29*97 

1*95 

Soott'i  •*«  »»• 

*«• 

32-24 

m 

2-27 

BittlMi'i...  ••• 

••* 

••• 

S8«5S 

n 

9*58 

Annatrong's  shunt 

>•• 

■•• 

zwt 

n 

Joflk'^'B  ••• 

•>« 

«** 

88-07 

at 

S-10 

Ltjoall  Thomas's 

•  •  • 

••• 

33-34 

t» 

3-37 

'WUtwortli*! 

34*62 

M 

4*65 

JLancaatcr'a 

34-73 

»» 

4*7« 

The  above  results  have  been  obtained  bj  measurements  from  the  guns. 

There  are  three  guns  with  three  grooves — -the  Shunt^  by  Sir  William 
Armstrong ;  *  the  French  gun ;  and  that  of  Captain  Soott,  of  the  Navy. 
(Plate  L  fig.  8.) 

In  the  shunt  gun  the  grooTcs  are  double,  with  sharp  edges  (Plate  I. 
fig.  9)  ;  the  rotatoT-y  Tnotion  of  the  shot  is  produced  by  v'mc  ribs,  which 
run  in  the  grooves — slack  going  in,  to  facilitate  loading,  tight  coming  out. 
For  greater  accuracy,  the  rifling  diiniuishes  in  diameter  towards  the  muzzle, 
to  nip  the  ribs  (fig.  10);  this  necessarily  increases  the  tension  on  the  gun, 
to  which  it  must  ])rematurely  yield ;  also,  there  cannot  fail  to  be  uncer- 
tainty from  uneipial  yielding  of  the  zinc,  and  a  great  danger  that,  with 
high  charges,  the  ribs  would  strip  off.  The  missiles  would  be  delicate  for 
the  rough  usuage  of  ship  service,  and  the  feeling  that  shot  might  strip 
would  have  a  veiy  bad  moral  effect.  The  bearing  side  of  the  groove  ot 
tiie  French  gun  (see  fig.  8  A)  is  not  unlike  that  of  Captain  Scott's  (fig.  8^); 
the  preference  is  due,  hoveTer,  to  the  latter,  as  the  direction  of  the  ftiction 
is  less  injurious  to  the  gun. 

Again,  the  rotatory  motion  of  the  French  mis-ilc  is  produced  bv  stnds 
of  soft  metal,  which  are  liable  to  injuiy,  and  would  certaiidy  fail  under  the 
pressure  of  high  charges,  and  when  bent,  are  liable  to  burst  the  gun. 

*  Sir  William  A)'mjtror> rj  —You  havp  no  con-prt  sortinn  of  thf  phiint  principle  there? 
Captain  Fishboum*. — Mr.  Yavaaeur  kiudly  measured  ail  the  guna,  and  drew  them  lor 
xue.    He  will  establish  the  eonootneaa  of  his  measurementa. 

Sir  William  AiiMtrong, — He  etnnot:  there  are  no  measuremeate  givea* 

Captain  Fishhotirne. — The  measurementa  are  given  in  tablp  H. 

Sir  WUUam,  AmrUrong. — Then  in  the  dia^pams  you  are  showing,  there  ia  a  iiar  larger 
•pace  in  liw  poom  fhaa  aotrnQj  ezbli. 


Digitized  by  Google 


140 


OHABACTBB  OF  GUIT 


The  rotation  of  Oaptain  SooWe  flhot  is  o1)tained  by  ribs  cast  on  the  shot ; 

ihey  are  simple,  strong,  little  liable  to  injniy^  and  cannot  fail ;  better  to 
steady  and  direct  the  shot,  and  give  greater  accuracy  than  stnds.  The 

edges  of  these  ribs  are  softened  off  by  a  coating  of  zinc,  gi\'ing  them 
any  advantage  that  may  belong  to  soft  metal,  without  the  (hsadvautage, 

l7  fig.  8,  re|)resents  the  shoulder  of  Captain  Scott's ;  the  friction, 
which  is  in  the  direction  of  tlie  circle,  bears  against  it,  whereas,  owing  to 
the  nipping  of  the  shunt,  the  pressure  is  directly  outwards,  tending  to 
burst  the  gun,  t  fig.  8.   If  there  is  no  friction,  there  is  no  directing  power. 

Ko  donbt  round  shot  might  be  fired  from  these  three  guns,  as  also  that 
of  Mr.  B.  Britten,  and,  indeed,  others ;  but  the  loss  from  windage  through 
the  many  or  deep  groOTSS  would  prevent  round  shot  attaining  a  sufficiently 
high  velodty.  Tlie  many  grooves  and  the  wide  grooves,  impair  the  strength 
of  the  gun,  while  the  narrow  lands  would  soon  be  eaten  through  by  the 
friction  (d,  c, /,  fig.  7). 

Nor  can  the  evil  be  remedied,  for  with  increase  of  powder  the  grooves 
must  be  deepened,  or  the  soft  metal  will  strip  or  ride  over  the  lands 
without  taldng  the  rilling.  By  the  system  proposed  by  Captain  Scott 
of  having  strong  iron  wings,  as  it  were  lubricated  by  a  soft  metal,  great 
initial  Telocity  for  k  rifle  may  be  obtained ;  the  mode  of  riflmg  being 
least  injurious  to  the  strength  of  the  gun.  His  uussile  bemg  also  the 
strongest,  amplest,  chcap^,  and  least  liable  to  injury,  possesses  the 
strongest  daim  to  be  adopted  as  the  nayal  pattern  for  a  nfle  gnn. 

I  might  have  gone  into  many  details  interesting  and  important  in  their 
degree,  but  wniinportaiit  till  the  question  of  principle  was  decided.  To 
that  I  have  endeavoured  to  confine  myself,  and  I  feel  sure  tlie  discussion 
were  better  tims  confined.  I  liave  satisfied  myself,  and  can  only  wish  I  may 
have  satislicd  iiiy  audience,  that  with  round  bhot  (perhaps  it  may  be  with 
smooth-bore  guns)  alone  shall  we  be  able  easily,  ssfely,  and  economically  to 
obtsin  that  velocity  of  fiight  over  short  ranges,  diat  shall  be  effective 
against  iron-plated  ships ;  and  that  the  long-range  guns  are  of  more  limited 
value  for  military  purposes  generally  than  has  of  late  be^  supposed ;  and^ 
as  they  are  of  stall  less  value  for  naval  purposes,  it  will  be  matter  of  grave 
surprise  that  so  much  has  been  spent  in  producing  gnns  so  deficient  in  the 
prime  qualifications  for  good  naval  guns — viz.,  1st.  Great  initial  velocity- 
no  great  part  of  which  must  be  sacrificed  to  the  rifling.  2ndly.  Sim- 
plicity of  constmction  in  guu  and  iu  all  its  appointments.  3rdly.  Muzzle- 
loiidiug,  for  safety  with  high  charges.  4thly.  Mode  of  riding  to  be  strongs 
simple,  and  least  injurious  to  the  gun,  or  easily  injured  by  round  shot,  or 
by  any  other  cause,  such  as  leading,  constantly  in  operation.  5thly*  Missiles 
to  be  simple,  strong,  and  least  liable  to  injury* 

It  is  due  to  Captain  Scott  to  say  that  thirteen  months  since  he  strongly 
insisted  in  tliis  place  on  the  value  of  rifled  guns  that  would  admit  of  the  use 
of  round  shot,  and  that  every  experiment  in  that  direction  establishes 
more  and  more  the  correctness  of  the  views  he  then  stated.  Tlie  Times 
ill  a  recent  number  gives  3  and  3^  inches  as  the  penetration  of  a  6(S-pouuder 
with  20  and  24  lbs.  of  powder,  the  probability  is  that  the  winda<:e  of  that 
guns  was  lOri — iar  too  great;  that  of  Ilorsfairs  guu  is  only  -080;  -060 
woidd  be  sufficient ;  a  reducti<m  to  half  «198  would  produce  nearly,  if  not 
quite  double  the  effect  reported.   The  cast-iron  guns  in  their  present^ 
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condition  would  hardly  stand  the  high  tension,  but  hooping  them  would  be 
a  rapid,  effec(i?6,  and  eoonoinical  way  of  using  up  our  present  storas^'and 
of  oMaming  an  earij  supply  of  guns ;  the  propriety  of  ordering  more  cast- 
iron  guns  is  doabtfol. 

A  question  here  arises  as  to  tlie  constmdaon  of  the  guns :  we  have 
seen  what  danger  and  weakness  arose  from  violating  the  law  of  homo- 
geneity in  the  breech-loaders;  this  may  not  l>e  repeated  withont  grave 
responsibility,  and  as  we  must  have  high  charges  at  all  costs,  with  increased 
tension,  it  seems  the  undue  apj^lication  of  the  coil  system  as  in  use,  will 
have  to  be  modified,  if  not  abandoned,  for  forging  in  wliole,  or  to  a 
greater  extent ;  the  forged  guns  would  stand  the  blow  of  a  shot  vastly 
better  than  a  coil  gmi.  And  therefore  it  is  an  important  consideration  as 
io  whether  it  is  worth  paying  C50Z.,  the  price  of  fk  110-ponnder,  for  what 
at  dOOZ.  or  350Z.  would  suit  our  purpose  equally  well  on  most  points,  and 
better  on  this  important  one. 

As  a  practical  illustration  of  how  the  two  systems  of  coils  and  forging 
might  be  combined  with  alvaTitno-c  I  may  suggest  the  followtng,  the 
result  of  conversation  witii  practical  men  : — 

The  internal  tube  reaching  to  the  muzzle  should  be  forged  in  one 
piece,  closed  at  the  breech,  of  iron  approaching  to  the  character  of  steel, 
and  wrought  on  a  mandrel,  hollow  ;  breech-piece,  including  ihe  trunnions, 
should  then  be  brought  07er ;  lastly,  oTer  the  chamber  there  should  be  a 
cofl,  to  give  more  tensile  strength  to  resist  the  effect  of  explosion. 
'  The  question  is  one  of  great  national  importance,  both  in  an  effectiTe, 
an  economic,  and  commeicial  point  of  view,  so  great  as  to  justify  us  in 
calling  on  those  gentlemen  who  have  displayed  so  much  talent  iu'WOTkin^ 
out  their  respective  plans,  to  look  at  the  question  less  from  a  personal  and 
more  from  a  national  point  of  view,  and  fxi^rf^e  to  differ  as  to  the  respective 
merits  of  their  respective  plans,  and,  while  ditfenng,  agree  to  join  in  pro- 
ducing the  gun  best  suited  to  serve  their  country's  interests. 


The  Duke  of  Somerset  :  Gentlemen,  I  am  sure  you  will  all  agree  with  me  that  at 
ray  rate  this  is  a  most  important  qneation  to  be  considered,  and  that  we  ought  to  be 

grefitly  obliged  to  the  ^:f'nt1eman  who  ha"  opened  this  discu=isinn  fnr  u?.  Now  that  it 
has  been  opened,  1  hope  the  discussion  will  be  carried  on  by  those  who  have  considered 
the  totlijeot  ftiirlf  and  calmly.  For  myself  I  wonld  say  this,  that  I  have  fead  a  great 
deal  an<\  heard  a  great  deal  about  guns  of  all  kinds.  Of  what  I  have  heard  there  is  a 
great  di'al  I  do  not  believe,  and  very  little  that  I  do  believe.  What  we  want  is  to  get 
some  progress.  I  have  not  yet  heard  distinctly  whether  you  intend  entirely  to  give  up 
tlie  cast>iroD  gun,  or  whether  you  take  entirely  to  the  wroiight>iron  gun.  Whe^eryoa . 
ohject  to  the  rifled  or  the  spheric:^!  ha!l  bore  is  another  question  ;  but  I  should  like  to 
hear  from  those  who  have  considered  the  subject  some  little  progress.  1  believe  we 
•hall  get  that  progress  hest  hy  just  calmly  talking  over  the  mtter. 

ViM-Adm.  the  Honourable  Sir  Frbdbbick  Gret,  K.C.B. :  AsSirWUIiamAfiiutrong 
is  here,  perhaps  he  would  have  the  kindness  to  explain  to  us  some  of  the  points  connected 
with  hia  gun  that  have  been  objected  to,  and  that  would,  perhaps,  open  the  discussion 
in  the  moat  tatisfhctory  way. 

Sir  William  Armstrong  :  The  paper  which  has  just  been  read,  ennbracfs  such  a 
large  number  of  facts  which  I  feel  myself  called  upon  to  answer,  that  I  really  do  not 
feel  able,  on  the  spur  ol  the  moment,  to  go  into  a  complete  refutation.  There  can  be 
no  doabt  but  that  thii  question  will  have  to  be  adjourned;  and  it  would  certainly  ba 
more  satisfactory  to  myself,  aiid  probably  in  its  results  more  satisfactory  to  the  meeting, 
if  you  would  allow  me  to  take  a  little  time  to  consider  the  subject.  I  should  be 
prepared  the  first  thing  to>morroir  night  to  give  a  genenil  ttateineBt)  not  only  in  refn* 
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taikm  of  fHul  hu  hetn  ad«i»e6d»  but  alfe  at  eoaveTiiif  mj  mm  viewa     to  wliat  is 

proper  to  be  done  in  regard  to  naval  armameots  under  the  present  aspect  of  the  question. 

Major-General  Ansthutheh,  C.B.  said,  the  recorded  range  at  ten  degrees  of  eleTAtioa 
of  Sir  William  Armstrong's  gun,  speaking  from  memory,  was  3,598  yards,  and  fhe  longest 
range  eyer  known  to  be  got  by  a  roand  aliok  was  3,130  yards.  With  one^ighth  of  the 
shot's  weight,  Sir  William  Armstronj^'s  gon  got  more  initial  velocity,  becaase  it  got 
more  range,  at  the  same  elevation  than  the  roand  shot  ever  attained*  (No,  no.)  Ue  was 
prepared  to  mdtttain  ft  against  all  eomera. 

Colonel  WiLFORD,  R.A. ;  I  will  explain  in  a  few  words  why  the  initial  velocity  of 
round  shot  i«  greater  thnn  that  of  the  Amstrong  shot.  In  the  first  place  it  has  i>eea 
determined  by  the  galvaoic  apparatus  at  Shoeburyness  that  the  G8-pounder,  as  a  matter 
of  tut,  1ms  greater  initial  velocity  than  the  Armstreng.  Now  for  the  reason  why. 
Suppose  we  take  two  projectiles  of  equal  diameter,  one  spherical,  the  other  elongated  ;  the 
transverse  section,  or  that  perpendicular  to  the  tr^ectory,  will  be  equal  in  each  case  ; 
therefore  the  eolnmn  of  air  to  be  displaced  will  be  equal  in  cadi  ease ;  and  benee  the 
resistanoe  will  be  the  same.  Bot,  the  elongated  projeetile  overcoming  the  same 
resistance  of  air,  has  mneh  greater  weic:ht  behind  it  to  overcome  that  resistance. 
Hence  it  is,  that,  although  a  sphencal  projectile  of  equal  diameter  may  have  a  much 
higher  iidtial  vdoeity  at  the  oBimle  fliaa  the  elongated,  yet,  suiMiig  a  asneh  greater 

retardation,  its  velocity  is  much  more  rapidly  dimini-shrfl  ;  therefore,  in  the  latter  part  of 
its  flight  it  passes  more  slowly  over  the  ground ;  hence  it  does  not  go  the  same  distance 
At  the  same  elevation  as  the  elongated,  which,  although  starting  at  less  vidooity,  presonwi 
it  more  uniformly  throughout  its  flight. 

General  Anstruther  was  much  nbllgeil  for  the  answer.  It  was  the  first  time  he 
had  been  able  to  get  an  answer.  But  m  the  initial  velocity  was  not  the  subject  of  dis- 
CDsrion,  he  should  not  go  into  it  now,  except  to  say  that  he  diilhred  In  fele  fnnn  all  that 
Colonel  Wilford  had  stated.  To  return  to  the  point  under  discussion,  Ought  not  all  these 
experiments  in  guns  to  be  tried  in  brass,  because,  if  condemned,  they  could  he  re-melted  ? 
Why  was  it  that  everybody  used  the  most  expensive  metal,  and  hammered  out  900  guns, 
only  to  find  that  there  was  a  better  gun  wbieh  eould  be  made  ?  The  objection  against 
brass  guns  was,  that  thfy  drooped  at  the  muizle.  Now,  the  drooping  at  the  muzzle 
was  owing  to  the  very  injudicious  plan  of  placing  the  trunnions.  Were  the  trunnions 
|»laeed  elose  np  to  the  muxsle  wtragal,  there  eonid  be  no  drooping. 

General  Anstruther  here  produced  the  model  of  a  modification  of  the  Prussian 
breech-loader,  which  he  described,  and  declared  to  be  the  simplest  and  speediest  loading 
gun  m  the  world. 

Colonel  WiLFOAD  t  I  should  Uke  to  explain  why  hvsss  esnnot  be  used.   In  artiUerf 

you  cannot  safely  proceerl  from  smal!  things  tr  great,  as  yoo  can  in  many  other  things* 
▲  thing  that  answers  perfectly  on  a  small  scale  in  a  model,  fails  on  the  large  scale.  Now* 
I  proeeed  to  show  in  a  very  few  words  why  an  experiment  with  a  small  brass  gun  wonld 
be  worth  nothing  as  appli^  to  a  large  gon.  Many  years  ago  iron  mortars  were  intro- 
duced into  the  service,  and  why  ?  Becaase,  when  large  brass  mortars  were  med,  holes 
vrere  burnt  in  the  chamber  owing  to  the  immense  heat  generated  by  a  large  charge  of 
powder  aettng  on  the  material  of  the  gnn  metal.  The  resnlts  of  the  experiments  can 
be  seen  in  Sir  William  Armstrong's  departrnrnt  at  Woolwich  as  conducted  by  General 
Sir  Thomas  Blomfield,  formerly  inspector  of  Artillery.  Therefore,  if  you  are  to  make 
these  experiments  on  a  large  scale  in  brass  guns,  the  beat  generated  would  be  so  great 
that  the  form  of  the  gnn  wonld  ▼erj  soon  be  ehanged,  and  yonr  npeilment  would  be 
comparatively  valueless. 

Lieutenant-Colonel  Clat,  8th  Lancashire  Artillery  Volunteers :  Although  I  am  myself 
unprepared  to  speak  npon  a*snb)eet  of  so  mneh  Importanoe,  still,  having  had  some  slight 
experience  ui  the  manufacture  of  guns  of  large  calibre,  I  may  perhaps  be  permitted  to 
make  a  few  remarks,  which  will  be  short  and  to  the  purpose.  1  think,  in  the  first  place, 
it  will  be  very  desirable  that  each  geulieman  who  addresses  the  mcetiug  bhuuid  eodeavour, 
as  far  as  possible,  to  avoid  treading  upon  his  neighbours'  toes,  and  confine  himself  to 
brintring  before  the  meeting  any  merit  ■iThirh  he  con=irIcrs  may  apply  to  his  own  inven- 
tion or  to  the  particular  article  in  which  he  is  mure  immediatedly  interested.  In  the 
year  1856,  during  the  Russian  war,  when  aceownit  appeared  in  the  pnMic  papers  that  it 
was  desirable  large  ordnance  should  be  made,  a  gnn  was  attempted  to  be  manufactured 
somewhere  in  Lancashire  by  an  eminent  engineer,  that  gun  failed,  and  it  was  stated 
in  the  public  prints  that  the  re^ison  of  the  failure  was,  that,  on  account  of  ti^ 
lOqg  oontlnned  heat  of  the  mass  of  metal,  the  Iron  mu  earboniaed  to  sneh  a 


Digitized  by  Google 


• 

BEST  ADAPT£J>  FOB  NAVAIi  WABFABB. 


143 


degree,  that,  even  it  the  gun  had  beta  made,  it  would  have  been  weaker  than  cast  iron. 
We  fslc  that  our  reputation  as  iron-masteta,  makiiig  the  largMt  dMerlptiott  of  tmpng, 
was  somewhat  at  5tfike,  and  wp  resolved  at  onre  to  oWtT  to  ma](e  and  present  to  Her 
Migeatj's  Government  a  gun  aa  large  as,  or  larger  than,  the  one  attempted  to  be  made. 
Hie  MMMKitt  of  thtt  wet,  mat  viMNi  m  en^neitt  enengfawiNrlMd  ttleiDpteo  to  nuuiofiutare 
a  gnn,  and  failed  we  tkafiglit,  oar  mim  not  tiien  being  so  well  knowB  lo  Uie  pablic  as 
it  is  now,  that  Government  would  not  hare  been  justified  in  making  another  grant  of 
public  money  for  us  to  make  a  similar  attempt ;  therefore,  the  only  ueaas  by  which  we 
ooald  get  die  Govenunent  to  try  the  fen,  was  by  offNrinf  it  to  tbens  in  aoeh  a  way*  free 
of  cotit,  that  it  oonld  not  be  rrfused.  The  gmi  was  made,  and  wns  proved  on  the  shore 
at  Liverpool  by  Msjor  Vandeleur,  Instructor  of  Artillery,  who  was  sent  down  expressly 
for  that  purpose.  It  was  proved  with  45  pounds  of  powder,  and  with  shell  loaded  with 
lead,  weighing  310  aod  318  pounds.  This  was  then  thought  such  an  enormous  charge 
for  artillery,  that  the  then  Select  Committee  sent  charges  to  Liverpool  weighing  from 
10  to  24  pounds,  with  instructions  that  we  were  to  begin  with  the  smaller  charges,  and, 
if  the  gun  did  not  barat,  we  might  proceed  to  the  larger  onee.  In  the  absenee  of  the 
Artillery  Instructor,  Sir  Duncan  Macdougal,  in  command  of  the  Lancashirt^  Artiiit  ry.  then 
at  Liverpool,  placed  a  gun  detachment  at  our  disposal.  We  began  with  10-pound  charges, 
and  went  on  to  the  20  and  30-pound  charges.  When  the  Artillery  Instractor  arrived,  we 
bad  readied  the  30  pound  charge.  He  expresaed  bia  anrpriae,  and  told  oa  it  was  useless 
to  go  on  any  longer  rrith  smaller  charges.  An  experiment  was  also  made,  perhaps  the 
first  ever  made,  at  the  request  of  the  Instructor  of  Artillery,  against  a  battery-pUte  of 
4|  indMa  Uiiok.  A  target  was  liaatiiy  oonstmeted  on  the  sbora,  steadied  witti  nine 
baulks  of  timber  about  14  inches  square,  and  firmly  imbedded  in  a  bank  of  sand,  which 
solidified  the  whole  structure.  That  hatt^^ry-plate  was  probably  masked  in  a  manner  that 
has  never  been  ct^uaiied  oiuce.  'VhiH  wdn  in  ihe  year  1856.  Table  Ca  (Appendix)  shows 
the  comparative  ranges  of  the  68-pounder  95  ewt.  service  gun,  and  the  100-pounder 

rifled  Armstronj^  g'jn,  and  the  13-incb  Horsfall  gun,  at  point-blank  range.  Encli  division 
of  this  table  re|>resent8  10  yards.  "While  the  6tf-poutider  ranged  310  yards  aod  the 
Armstrong  ranged  345  yards,  tbe  l8-incb  gon  ranged  600  yards.  The  data  with  reapeet 
to  the  68-pounder  and  the  lOO-pounder  are  taken  from  the  **  Handbook  for  Field 
Service,"  published  this*  year.  The  data  of  the  13-inch  pnn  jsi  from  the  report  supplied 
by  Colonel  Mitchell  tu  the  War  Office,  a  cop^  ot  which  the  War  Uthce  has  favoured  as 
with.   It  baa  been  remarked,  and  tlie  remark  la  a  very  just  one,  tiuit  the  dreomstanoee 

are  not  entirely  paralleMii  these  three  eases — that  the  6'B-pounder  gun  was  fired  from  a 
height  of  B  leet  above  the  plane,  that  the  Armstrong  gun  was  fired  from  a  height  of  17  feet 
above  the  plane,  and  that  tiie  13-ineh  gon  was  fired  from  a  height  of  20  feet  above  thai 
plane.  Thia  ought  certainly  to  be  taken  into  consideration  ;  but,  if  we  make  a  dednotion 
from  the  rHn^e  of  thej^e,  to  correspond  with  the  height  of  the  plane  of  the  Armstrong  gun, 
we  shall  have  to  knock  off  90  yards  in  the  range,  which  will  give  us  a  range  of  510 
instead  of  600  for  the  13-inch  gon  aa  against  the  345  yarda  of  thir  Armstrong  gnn.  I 
have  not  made  tlje  cornpariaon  with  the  68- pounder  smooth-bore  service  gun,  because 
after  all  the  13 -inch  monster  gun  is  only  an  exaggerated  68-pounder.  The  ranges 
were  not  merely  confined  to  point-blank  range,  but  up  to  10  degrees  of  elevation,  the 
same  guns  being  taken  in  tlm  eompariaon.   Up  to  10  degrees  of  elevation  we  start 

with  a  slight  advantare  over  the  two  other  ^«n<»  ;  at  12  degrees  the  Armstronpf  pun 
taltes  the  lead,  and,  as  everybody  knows  who  has  at  all  studied  these  matters,  in- 
ereasingly  so,  at  still  higher  degreea  of  eievalioo.   A  rematlc  was  made  jnat  now  thaf 
no  smooth-bore  gun  ever  got  a  range  beyond  3,600  yards  $  that  !■  llnpfy  lidlGlillMItt 
because  thi'^  monster  gun  has  had  a  range  of  5yO00  yards. 

General  Amstkuthka:  At  ten  degreea. 

Lietttenant*Colonel  Clay  :  Not  at  ten  degreea  ? 

General  Anstruther:  That  is  the  statement. 

Lieutenant-Colonel  Clay  :  At  ten  d^rees  the  range  ia  3,540u 

General  ANaTEUTBsn  t  Whieh  la  &0  yarda  leaa  atlll  than  the  Armatrang,  and  it  ia 
not  a  smooth  bore. 

Ijieutennnt Colonel  Clay  :  I  can  only  ^ive  the  data  as  T  take  it  from  the  *'  Handbciok 
of  k'leid  Service,' '  mid  Irom  Coluuel  Mitchell's  Heport,"  and  1  consider,  with  the  ex- 
planation abont  tbe  diSiMreoee  in  the  height  of  the  plane,  we  must  take  them  as  entbentic. 
With  regard  to  the  charf^es  of  powder,  the  charge  with  the  G8-pounder  service  g-un  is  16 
pooads ;  with  the  Armstrong  lOO-pounder  the  charge  is  12  pounds ;  and  with  the 
Uorafall  guu  the  ebarge  baa  bean  M  pomdi.  Niaely  n«ade  bad  been  find  ont  of 
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that  gua  with  50  poands  of  powder  each.  The  proportion  of  the  charge  of  powder  to 
the  weiglit  of  ihot,  was,  in  this  case,  one-sixth.  Before  manufacturing  the  gan, 
reference  ■wa?  made  to  the  late  eminent  Sir  IIo  varcl  Douglas  ;  I  made  a  jonrney  to 
France  purposely  to  consult  with  Sir  Howard  DouglaH.  Before  we  commenced  the 
mannAkotare  of  tiitt  monster  gun  in  1666,  Sir  Homtfd  Duuglaa^  remark,  wfaioh 
1  have  never  forgotten,  was  to  the  effect,  "  Give  me  a  gan  that  will  range  at  point- 
blank  and  I  do  not  care  anything  for  any  lone;-range  gun,  or  for  any  particular 
benefits  that  may  result  from  it."  He  admired  and  wished  to  have  the  most 
powerful  point-blanic  gnn.  I  mey  perhaps  mention  indtientally,  wltli  regard  to  that 
gun,  that  T  suppo'^e  nn  pun  has  ever  had  more  powder  and  shot  blown  out  of  it  The 
recorded  experiments,  takmg  the  quantity  of  powder  fur  charges  from  10  pounds  up  to 
80  ponnds,  show  that  (here  have  been  upwards  of  7,000  poands  of  powder  and  60,000 
pounds  of  shot  blown  out  of  tliat  gan»  mid,  if  a  slight  defect  has  sliown  itself,  I  should 
like  to  be  informed  where  the  other  gun  is,  that  has  blown  out  anything  like  the  same 
amount  of  powder  without  showing  any  defect.  I  am  happy  to  say  that  at  last,  after 
many  years'  endeavours,  we  are  soont  to  gist  some  mearare  of  jvstiee  to  that  gun. 
Lord  Ripon  at  the  Wnr  Office  to-day  promised  that  it  sh  )uM  be  immediately  tried,  and 
in  its  present  condition.  In  visiting  it  a  few  days  ago  at  some  gun  experiments  at 
Portsmouth,  I  was  sorry  to  find  it  nearly  buried  in  the  shingle,  and  so  rusted  was  it, 
that  I  bamtty  knew  my  own  child.  I  find  that  the  officers  who  proved  it,  and  even  the 
very  gunners,  who  nre  there  still,  informed  mt-,  although  they  had  no  knowledge  of  vrlio 
I  was,  that  they  have  the  most  unbounded  confidence  in  the  gun  and  1  fearlessly 
diallenge  the  whole  eonntry,  when  1  sa^  that  that  gnn  as  a  l»attery  gun  is  nneqnaUed, 
and  has  bad  more  effect  than  any  other  gun  that  has  ever  yet  been  made. 

While  upon  this  subject,  I  may,  perhaps,  say  a  few  words  about  the  for^in^  of  gnns 
and  building  them  up.  At  several  meetings  such  as  this  held  in  London,  1  have  almost 
alone  stood  up  for  the  plan  of  making  guns  in  one  piece  of  wrought  iron,  and  I  am  glad 
to  find  at  last,  that  the  opinions  of  many  gentlemen  who  have  studied  this  question  are 
somewhat  modified,  and  coming  round  to  that  view  of  the  subject.  Whether  solid-* 
made  guns  or  bnilt-up  guns  are  the  stronger,  I  care  not  to  inquire  into }  all  I  care 
about  is,  that  the  guns  I  advocate,  solid-made  wrought -iron  guns,  are  amply  snfiknent  for 
every  useful  pnrpose,  nnd  at  the  same  time  I  believe  they  can  be  made  at  a  very  much 
less  cost  than  any  buiU-up  guns,  with  the  exception  perhaps  of  guns  the  principal  portion 
of  whidi  is  cast-iron,  and  strengthened  by  wrought*iron  or  steel  hoops.  That  is  a 
question  which  1  wish  not  to  enter  into,  but  I  would  merely  guard  myself  by  saying  that 
I  do  not  mean  to  say  that  solid  wronght-iron  guns  can  be  made  cheaper  than  those 
gnns.  The  question  will  probably  be  entered  into  by  the  various  gentlemeu  whom  I  see 
round  me,  in  dealing  with  the  merits  or  demerits  of  cast-iron  for  ordnancd  purposes. 
With  regard  to  the  size  of  the  gun,  it  seems  now  to  be  an  important  question  as  to  what 
size  a  gun  can  be  made  safely  or  economically,  with  the  view  of  beiug  placed  in  our 
forts,  or,  if  possible,  be  carried  by  our  ships.  In  1856,  the  monster  gun,  weighing 
21  tons  17  cwt.  was  pooh'poohed  as  a  gun  ton  large  for  any  useful  purpose  whatererf 
'  yet  I  may  take  this  opportunity  of  observing,  that  the  proportions  of  which  I  intended  to 
asake  that  gun  were  considerably  increased  by  the  authorities  at  Woolwich.  Now, 
fheio  seems  to  be  an  opinion  that,  at  any  rate  in  fortifications,  guns,  if  they  are  effective, 
can  be  used  of  any  size  that  it  is  possible  to  make  them.  I  do  not  know  whether  I  am 
out  of  order.  I  am  not  much  accustomed  to  be  examined  by  Committees,  but  upon  my 
«xaminataon  by  tlie  Defence  Committee,  a  few  days  ago,  I  bad  some  questions  asked 
me  there.  Perhaps  my  Lord  Duke  would  inform  me  whether  I  am  permitted  tO  make 
known  to  the  meeting  what  was  said  upon  that  occasion. 

The  Duke  of  Somerset:  1  do  not  think  there  will  be  any  danger  in  your  stating  it 
to  the  assembly. 

Lieut.-Col.  Clay  :  T  was  not  aware  whether  it  might  he  considered  priratr  nnd  confi- 
doual.  1  was  asked  whether  I  could  undertake  to  manufacture  a  gun  which  would 
penetrate  the  sides  of  the  WarrUtr  at  1,000  yards.  I  stated  that  I  should  have  no 
hesitation,  with  our  present  machinery,  to  undertake  to  manufacture  a  gun  that  would, 
in  my  firm  belief,  fracture  the  side  of  a  ship  con*jrructed  aa  the  Warrior,  rovered  v.nth 
four-and-a-half-inch  plates,  at  1,000  yards,  i  was  then  asked  the  question  whether  I 
would  undertake  to  do  it  at  2,O0U  yards.  The  question  became  a  very  different  one, 
and  involved  so  much  difficulty  th  it  I  declined  to  rrivp  nny  answer  upon  that  subject  | 
but  it  was  there  stated,  that,  if  guus  could  be  constructed,  it  would  be  desirable  to  con- 
iCruot  them  of  such  a  sise  as  to  enable  them  to  make  a  serious  impression  upon  vessels 
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such  as  thr  Warrior  at  l,OnO  yards,  I  believe  there  would  be  no  difficulty  whatever  in 
making  them,  although  the  monster  gun  weighs  21  tons.  I  have  no  hesitation  in 
•aying,  that,  with  our  improved  machinery,  ^uns  very  much  larger  oonld  be  made  with 
equal  facility.  I  should  like  to  say  a  few  words  aboat  the  method  of  flnakiiiK  fuat*  at 
exemplified  in  the  Prince  Alfred  gun,  That  gun  was  forged  lioUow.  In  the  monster 
gun,  at  the  end  of  the  breech,  as  is  generally  the  case  when  contraction  sets  in  with 
either  east  or  wrought  iron  work  of  noeqaal  dimeniiona,  a  small  drawiog  or  shrinkage 
took  place  in  the  bore  of  the  gun.  That  is  in  consequence  of  the  gun  shrinking  unequally  ; 
the  cooling  of  the  eun  from  the  outside  formed  a  solid  arch,  and  the  interior,  in  con- 
sequence of  its  weaknesSi  gave  way.  We  were  not  then  in  possessiuu  ot  bu  much 
experience  as  we  have  now,  about  the  strength  of  the  breeches  of  a  gun,  or  that  guns 
could  be  made  upon  this  principle  wliere  a  considerable  proportion  of  the  breech 
might  be  cut  away  with  safety.  Therefore,  the  bore  was  somewhat  shortened,  and  a 
pleee  which  we  call  the  plug-piece  was  f^Mied  in  the  breech  the  bottom,  leaving 
most  ample  strength  behind.  It  was  simply  to  prevent  the  diM9  from  the  combustion 
of  the  gunpowder  getting  into  the  crack  and  causing  the  ignition  of  the  next  charge 
when  there  came  to  be  rapid  firing.  That  was  got  rid  of  by  the  ping.  1  am  iu- 
fmrmed  by  Uie  officers  and  men  who  condnctMl  the  last  experiment,  when  the 

gnn  wns  proved  with  80  pounds  of  powder,  impressions  being  taken  before  and 
after  two  explosions,  that  no  perceptible  differeace  took  place  in  that  so-cailed  ilaw,  and 
I  was  informed  that  the  flaw  was  in  the  plug,  a  separate  piece  that  was  put  in.  And,  as 
to  the  efficiency  of  the  gun  as  a  battery  gun,  I  am  informed  that  there  is  such  confi- 
dence among  the  officer>j  and  men  who  !<ave  tried  it,  that  they  have  nO  hesitation  what- 
e?er  in  carrying  on  further  experiments  with  it* 

A  gentleman  aslred  if  this  Horsfkll  Gun  was  cast  aoUd. 

Lieut-Colonel  Clat:  It  was  forged  solid  and  bored. 

Colonel  Lefroy,  R.A.,  F.R.S. :  At  this  late  hour  of  the  evenin?,  T  will  not  detain 
tlie  meetiug  more  than  a  few  minutes.  I  have  heard  from  my  tneud  Capt«dn  Fish- 
bourne  several  statements  which  1  think  extremely  erroneons,  and  several  argoments 
which  appear  to  me  extremely  fallacious.  In  thn  fir?t  plam,  I  wish  to  set  nt  rest  one 
doubt  that  has  been  expressed,  in  extremely  strong  language,  by  Captain  Fisbbourne,  as 
to  the  possibility  of  giving  a  high  initial  velocity  to  a  rifle-shot.  I  am  in  a  position 
to  state  that  an  initial  velocity  of  1746  feet  per  second  has  been  given  to  a 
rifled  shot,  with  a  charge  of  one-fourfh  the  weight,  with  an  Armstrong  gun.  On  the 
same  principle,  we  may  reasonably  conclude  that  an  equally  high  initial  velocity  may  be 
given  to  any  other  Armstrong  gun  witb  one«iVnirth  the  <mai^e,  the  velocities  with  the 
service  charge  being  nearly  the  same  I  am  far  from  saying  that  those  guns  will 
continue  to  stand  beini;  fired,  an  indelinite  number  of  times  with  that  charge.  At  all 
events,  they  can  be  tireU  a  ^hurt  time,  because  it  is  the  habitual  proof-charge  of  the 
Armstraog  gun,  and  many  of  them  have  stood  a  great  many  proof  rounds.  Therefore 
there  can  be  no  doubt  about  t!i;u  ;  Omr^  is  no  doubt  they  will  atrind  to  a  considerable 
extent.  I  can  also  set  at  rest  another  question,  namely,  that  it  is  impossible  for  lead- 
coated  shot,  fsrced  through  the  bore  with  that  velocity,  to  take  the  rilling.  I  reply,  in 
point  of  fact,  they  do  take  the  rifling,  as  can  he  seen  any  day  at  Woolwich,  where  tbey  are 
fired  with  that  one-fourth.  At;ain,  it  is  said  that  the  less  friction  there  is  in  the  gnn. 
the  greater  the  velocity.  Now,  we  have  guns  of  different  lengths,  and  we  find  that 
when  we  shorten  the  gnn  we  lose  velocity  very  materially  ;  that  is  to  say,  whatever  it 
lost  in  friction,  is  more  than  made  n[)  hy  the  time  whieb  is  given  to  the  powder  to  exert 
its  entire  force.  It  is  a  well-known  principle  in  rifling,  and  I  am  surprised  to  hear  it 
questioned  at  this  time  of  day.  Again,  a  comparison  has  been  drawn  between  the 
point-blank  ranges  of  a  gr^at  variety  of  shot,  fired  at  different  heights  above  the 
plane.  These  puint-blank  ranges  mean  the  distance  from  the  muzzle  to  the  point 
where  the  shot  first  strikes  the  sands  below.  Such  a  comparison  ia  surely  fallacious. 
The  only  trae  scientific  comparison  of  point-blank  range  is  the  distance  from  the 
muzzle  of  the  gun  to  the  second  intersection  of  the  trajectory  with  the  line  of  the 
8is;bt,  And,  when  we  come  to  coTisider  what  are  the  real  angles  nt  which  these  shot 
are  bred,  it  IS  sufficient  to  account  for  the  dilFerence  of  point* bl  xik  range.  For  ex- 
ample a  shot  fired  horizontally  by  spirit  levels  from  a  platform  seventeen  feet  high 
^vill  ranrrr  say  400  yards,  htit  t]v9.  shot  is  really  atrribntable  to  an  angle  of  three-quarters 
of  a  degree,  but,  when  we  come  to  discuss  these  things  with  scientific  precision,  we 
mnet  be  careAiI  to  eliminate  all  die  sonicea  of  vatbilion,  and  to  redoce  them  to  tiieir 
proper  valve.  AgaiUi  a  comparisoa  has  been  dr^wa  between  the  68-poander  phot  with 
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its  present  initial  velocity  and  whftl  the  initial  velocity  would  be,  were  the  windagd 

reduced.  Every  officer  knows  we  cannot  reduce  the  windage  of  our  guns  ;  we  should 
burst  tbem  if  we  did.  Sir  Howard  Douglaa  drew  attention  to  the  subject  in  1818,  and 
no  great  reduotfoB  has  been  made  einee.  If  we  do  rednoe  it,  we  must  rednee  the  ehargo 

of  the  gnns.  Toaccountfor  the  great  difference  of  range  between  the  late  smooth-bore 
wrougbt-irou  gun,  it  is  sufficient  to  know,  that,  whereas  the  area  of  the  bore  through 
which  the  gas  is  able  to  escape  in  the  68<poander  gun  is  one-twentieth  of  the  whole 
quantity,  in  the  150-poander  it  is  represented  by  '015.  So  absolutely  necessary  is  it 
to  bring  into  cnmpari«on  all  tlie^e  elements  of  dissimilarity  in  the  results  of  gunSf 
before  voa  can  draw  any  satisfactory  conclusion.  I  will  not  take  upon  me  to  defend 
Sir  WiUittn  Armstrong's  guns,  or  to  argue  from  very  erroneous  drawings  that  they 
must  be  w(  ak  when  in  fact  they  are  Strong ;  thiit  Sir  Williaai  Armstrong  will  do  to- 
morrow. Those  guns  have  given  proof  of  strength  which  no  other  guns  have  given. 
Perhaps  no  other  guns  have  been  tried  in  the  same  way  :  but  the  fact  has  been  more 
than  once  mentioned  that  the  lOO-pounder  gun  has  fired  a  continuous  series  of  100 
rounds  with  the  service  charge,  and  cylinders  increasing  from  lOOlbs,  to  l.OOOlbs., 
without  exhibiting  any  weakness.  On  the  other  band,  forged  guns,  not  on  the  coil 
principle,  one  of  them  made  by  HonfUI  himself,  and  I  allnde  particularly  to  Mr.  Ljrnall 
Thomas's  gun,  have  after  long- continuous  firing  shown  flaws  of  so  treacherous  a 
character,  that  that  gun  burst  with  a  weaker  charge  than  the  ch:\ru';ps  with  which  it  had 

Sreviously  been  fired  with  impunity  for  a  considerable  space  of  time,  and  jusiilies  one 
I  feeling  a  donlit  as  to  the  possibility  of  forging  those  great  masses  ;  or  at  all  events 
we  may  question  the  evidence  of  the  8tren2;tli  of  these  great  masses  thus  forged. 

Lieut.-Colonel  Clat  :  That  gun  was  made  of  steel,  a  new  material;  it  was  the  filtt 
attempt  at  a  gun  of  that  kind,  forged  solid,  according  to  plans  widi  whieh  m  hud 
nothing  to  do.  I  mention  here  publicly,  it  was  burst  by  the  jamming  of  Ihe  shot  in  tiie 
bore.    The  «hot  was  such  as  m»i«t  inevitably  burst  the  gun. 

Colonel  Lkfroy  :  I  waa  uL  iSLueburyuess  on  that  occasion,  and  I  do  not  think  it 
burst  from  that  at  all.  With  regard  to  the  exact  method  of  rifling  which  should  be 
adopted  in  a  muzzle-loader,  f  should  wish  to  stntr  thnt  thn  nttrntion  of  Europe  is 
divided  between  two  systemi}  of  rifling.  The  French,  the  Spaniards,  the  Dutch,  the 
Rnsslans,  have  all  adopted  the  system  of  muszle-loading  guns.  On  the  other  hand, 
the  Austrians,  the  Prussians,  the  Belgians,  and  the  Germanic  States  generally,  have  all 
adopted  the  breech-loadins:  system,  to  which  every  objection  that  can  be  urged  against 
Armstrong's  gun  is  applicable  in  a  three>fold  degree,  showing  again  that  the  game  is 
not  entirely  with  those  who  are  playing  for  the  mnaxle-loaders. 

Captain  Dlakbly  :  At  this  late  hour  of  the  evening  I  will  say  a  very  few  words  only. 
In  the  first  place,  I  will  remark,  that  I  was  very  much  astonished  to  hear  a  person  of 
Colonel  Lefroy*s  deep  scientific  attainments  state,  that,  if  the  friction  in  the  Arm- 
strong gun  is  very  great,  therefore  it  would  follow,  as  a  matter  of  neoessity,  that  the 
shorter  the  gun,  the  greater  the  velocity,  because,  if  that  were  the  case,  if  we  had  no 
length  at  all,  the  velocity  ought  to  be  extremely  high  indeed.  The  fact  is,  seeing  that 
friction  is  very  great,  and  retards  the  ball,  adding  length  to  the  barrel  does  not  give 
BO  much  additional  velocity,  as  would  be  attained  if  the  friction  were  not  so  great.  With 
respect  to  the  materials  of  which  guns  should  be  made,  a  mere  expres«ion  of  opinion 
whether  wrought  iron  is  good,  or  brass  is  good,  is  valuable  ;  we  ought  to  look  entirely 
to  facts.  Now,  as  to  the  Armstrong  or  coil  system.  I  have  got  a  book  in  my  hand 
dated  1845,  giving  an  account  of  this  coil  system;  it  was  tried,  and  abandoned  on 
account  of  its  total  failure.  The  experiment  was  made  by  Mr.  Treadwell,  the  President 
of  the  American  Academy,  a  man  of  very  high  standing  in  his  country.  He  made  guns 
on  that  plan,  not  only  in  America,  but  aUo  in  France  ;  he  made  tbem  of  a  very  consider- 
able size.  They  had  not  in  America  at  that  time  the  large  marhinerv  which  we  have  in 
Liverpool  now,  and  Ihey  only  made  those  guns  the  size  of  32-pounders  ;  they  made 
tbem  nearly  as  the  guns  are  now  made  at  Woolwich,  of  little  coiled  Spirals  of  wrought 
iron  welded  end  to  end.  I  will  read  Mr.  Tri-adwell's  own  words  : — A  number  of  rings 
or  short  boUow  cylinders  are  first  formed  by  means  of  various  moulds,  dies,  and  setts  con- 
nected with  the  poWerfal  press  before  allnded  to.  The  rings  arcupoa  their  inner  sides,  and 
to  about  one-third  of  their  thickness,  of  steel;  the  outer  portion  being  of  iron,  wound 
about  the  inner  steel  ring,  and  the  whole  welded  together.  They  are  joined  together, 
end  to  end,  successively,  by  welding,  thus  forming  a  frustum  of  a  hollow  cone,  the 
hollow  being  cyEndrical.  In  gifing  form  to  the  eon^  in  the  press*  its  nse  is  determined 
by  a  mould  of  great  thickness  and  strength,  which  incloses  the  lieated  portion  of  thm 
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cone,  while  a  solid  mandrel  occapies  the  hoUow  cylinder,  the  fence  being  applied  to 
setts  npon  its  ends.   The  pores  of  tbe  metal  are  tiierefore  cloeed,  and  the  uetd  eon- 

drnsrd  to  a  dri^n  enot  to  be  obtained  by  the  hammer.  By  turning  and  boring,  this 
frustum  of  a  coue  is  formed  into  the  cannon,  tbe  breech  beinjr  clo«ed  by  a  screw  ping, 
and  the  trunnions  fixed  upon  a  band,  which  is  likewi^se  screwed  upon  the  outside  of  the 
g^un.  The  trunnion  band  and  trunnions  ars  formed^  like  tbe  cannon,  by  madiUMiy 
mov€(]  by  the  liv  Ir  tstatic  press."  That  is  a  very  accurate  descrqitioa  of  the  procesa 
now  earned  on  at  Woolwich. 

^  WiLUAM  Akmsteono  «  A  very  small  resemblance,  indeed. 

Captain  Blakelt  :  At  Woolwich,  a  screw  is  used  to  weld  the  short  cylinders  together, 
end  to  end,  instead  of  a  hydrostatic  press,  and  the  Woolwich  guns  are  not  lined  with 
eteei.  Now,  Mr.  Treadwell's  guns  thus  formed  with  steel  lining  stood  very  well,  but 
Mr.  mreadwell,  thinldng  he  oould  dlspeme  with  the  stsel  altogether,  formed  some 
cannon  of  wrought  iron,  on  tbe  coiled  principir,  welded  from  end  to  end,  and  these 
utterly  failed.  I  will  read  his  words: — ^"During  the  trials  of  these  guns  at  Fort 
Monroe,  I  was  engaged  in  making  the  thirty-two  pounders  contracted  for  with  the 
dcpertm«nt  of  the  Navy.  These  were  finished  in  November  1844  ;  and,  although  their 
weight  was  less  than  1,900  pounds,  the  calibres  being  seventy  inches  long,  one  of  them 
bore  a  succession  of  charges,  commencing  with  eight  pounds  of  powder  and  one  of  shot, 
and  ending  with  twelve  pounds  of  powder,  five  shot,  and  three  wads.  1  ought  to  stato^ 
however,  that  in  malcing  some  other  guns  of  like  size  and  kind,  being  unable  to  pro* 
cure  steel  of  proper  qnality  for  linint;'-  their  borr^,  and  mipled  by  the.  pxtri'me  hardness 
of  the  small  guns,  I  ventured  to  make  them  of  irou  throughout.  The  consequence  has 
been,  that,  in  two  instances,  guns  similar  to  these  made  for  the  Navy  in  other  respects, 
on  being  fired  with  very  hitrh  charges,  as  sixtern  pcnmis  of  powder,  were  enlarged  by 
the  ball  making  a  lodgment  of  about  i^ths  of  an  inch  deep,  and  show  a  sUght  starting 
of  the  metel  np<m  tiie  external  tnrfkce  eomMpoadlBg  witli  die  point  of  lodgment.  Ttie 
use  of  steel,  howevery  is  certain  to  obviate  all  imperfeotimifl  of  this  kind  hereafter." 
This,  my  Lord  Duke,  is  evidently  a  faithful  account  of  an  experiment  fairly  oondncted^ 
and  I  tbink  it  should  not  be  thrown  aside  as  perfectly  worthless. 

Mr.  Sakvda  :  TeB»  it  ought  f  it  has  notldng  to  do  with  wliat  we  are  makiDg  in  the 
present  day. 

Captain  Blakely  :  It  shows  if  you  are  going  to  use  a  cast-iron  bullet  that  the 
wrought  iron  will  not  stand  it.  Some  time  afterwards  Mr.  Treadwell  in  1856  proposed 
another  system  of  construction  based  npon  an  experiment  which  he  formerly  made»  and 
npon  other  data.  I  wish  to  call  your  attention  to  the  principle  of  the  proposed  con- 
Btrnction : — "  To  obviate  the  great  cause  of  weakness  arising  from  the  conditions  before 
recited,  and  to  obtain,  as  fiir  as  may  be,  the  strength  of  wrooght-iron  instead  of  that 
of  oast-iron  for  cannon,  T  propose  the  following  mode  of  construction.  I  propose  to 
form  a  body  for  the  ^un.  containing  tbe  calibre  and  breech  as  now  formed  of  cast-iron, 
bnt  with  walls  of  ouiy  about  half  the  thickness  uf  the  diameter  oi  the  bore.  Upon  this 
l>ody  I  place  rings  or  bcops  of  wronght-iron,  in  one,  two,  or  more  layera.  Every  lioop 
is  formed  with  a  screw  or  thread  npon  its  inside,  to  fit  to  a  corresponding  screw  or 
thread  formed  upon  the  body  of  the  gun  firstt  cu^d  afterwards  upon  each  layer  that  is 
embraced  by  another  layer.  These  hoops  are  made  a  litUe,  say  y^th  part  of  their 
diameters,  less  upon  their  insides  than  tbe  parts  that  they  enclose.  They  are  then 
expanded  by  heat,  and,  being  turned  on  to  their  place?,  suffered  to  cool,  when  they 
shrink  and  compress,  first  the  body  of  the  gun,  and  afterwards  each  successive  layer,  aU 
Hiat  it  encloses.  This  compression  mast  he  made  sneh  that,  wheii  tiie  gnn  is  snbjected 
to  the  greatest  force,  the  body  of  the  gun  and  the  several  layers  of  rings  will  be  dis- 
tended to  the  fracturing  at  the  same  time,  and  thus  all  take  a  portion  of  the  strain  up 
to  its  bearing  capacity."  It  thus  appears  that  Mr.  Treadwell,  finding  coiled^iron  guns 
would  not  do,  lined  them  with  steel,  and  snooeeded  in  making  exoelleat  6|-iBGb  gnns  ; 
but  that  for  larj^cr  sizes  be  afterwards  reeommended  the  plan  I  have  now  read* 

A  gentleman  inquired  whether  any  were  made  and  tried  on  that  system. 

Captain  Blakblt:  It  is  now  nsed  in  America  under  tiie  name  of  the  Farrott  Gnn. 
The  Parrott  gun  is  a  little  thicker  in  the  cast  iron,  which  would  perhaps  weaken  it  ratiier 
more  ;  but  of  all  the  Parrott  guns  which  have  been  used  in  the  present  war  in 
America  uuiy  one  has  burst.  The  French  tried  precisely  the  same  plan.  Here  i&  the 
figure  of  a  French  gun  (Plate  II.  fig.  14) ;  it  it  the  same  as  the  old  82-pounder  gun ; 
it  has  seven  strel  hoops  upon  it  of  ahont  2  inches  in  thiclcnrss,  very  carefully  adju-red 
on  the  inside,  and  the  consequenoe  it»  that  guns  of  that  description  have  frequeutly 
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been  fired  S,000  tioMi  ivitlioiit  destruction ;  and  they  are  able  to  pierce  the  plates  et 
1,000  yards  without  Aoy  difficulty. 

A  gentleman  asked  what  was  the  size  of  the  plates. 

Captain  Blakkly  :  4^- inch  plates.  With  25  lbs.  of  powder  they  throw  a  92-pound 
shot  through  il-ioeh  plates,  with  1-deg.  elevatioo  only,  1,000  yards.   I  Imvo  not  sem 

them  do  it ;  but  my  authority  is  such  that  I  cannot  possibly  doubt  it.  If  jitsv  doubt  is 
thrown  upon  the  fact,  I  have  here  the  official  report  of  the  Spauish  gun  (Plate  II. 
fig.  15)  ;  they  have  tHed  the  same  gun ;  it  is  of  very  much  leas  strength,  as  you  per- 
ceive from  the  fignre^  than  the  French  gun  (fig.  16  is  a  Bectton  of  the  bore,  and 
fig.  17  k,  /  are  sections  of  the  shell).  The  hooping  extends  a  very  short  distance 
indeed,  and  yet  with  that  Spanish  gun  they  were  able  to  fire  l,3tit>  rounds  with  an 
average  charge  of  7  ibs.  of  powder  and  a  61  ib.  projectile  before  the  gun  burst.  The 
Ordnai.ce  Si^lect  Committee  of  Spain  say  in  their  report:  "Although  the  1,366 
rounds  fired  with  the  above  charge  of  powder  and  an  elongated  shot  of  61  pounds 
are  sufficient  proof  of  the  satisfactory  resistance  of  the  gun,  the  following  observa- 
tions will  render  still  more  apparent  its  excellence,  and  consequently  that  of  the 
hooping  system.  During  the  first  days  of  proof,  liiO  rnnnds  were  fired  with  intervals 
of  only  from  one  to  one  minute  and  a  half.  Thiij  made  the  gun  so  hot  that  it  could 
not  be  touched  with  the  liand.  The  following  days  50  ronnds  were  fired  in  the  morning 
and  50  in  the  evening,  with  the  same  rapidity."  With  such  rapid  firing,  1  do  not 
think  any  brfiss  gnn  would  have  stood  100  rounds.  But,  supposing  my  arj^ument  to 
be  entirely  iuiiucious  with  respect  tu  the  necesi»ity  of  harduess  in  the  gun,  stiii  we 
must  use  cast  iron,  for  the  simple  reason  tliat  we  cannot  get  anything  else. 
General  Anstuuthrr  :  You  can  get  cast  brass. 

Captain  Blakelt  :  I  do  not  think  brass  has  ever  yet  been  cast  the  sise  I  was 
aboat  to  say  we  mnst  ose,  and  that  some  of  the  American  guns  are  bdng  nude  now  i 

they  are  making  them  of  17,  20,  and  25  tons  weight. 
General  Anstruthbr  :  Half  that  size  of  brass  will  do. 

Captain  Blakkly:  Therefore  we  hive  no  choice,  if  it  comes  to  huge  guns.  The 
late  events  in  the  mouth  of  the  Mississippi  river  prove  that  it  is  not  only  necessary  to 
have  guns  which  will  injure  a  ship,  but  guns  that  will  stop  a  ship.  We  wjmt  a  gun,  from 
which  one  or  two  shots  will  stop  a  ship,  and  we  want  to  place  those  guns  in  fiuch  a 
position  that  we  are  |M»feetly  certain  to  hit  <the  ships.  I  should  prefer  about  100  ' 
or  150  yards  to  1,000,  because  the  more  one  sees  of  artillery  practiee  the  more  one 
would  like  to  have  the  enemy  pretty  close.  Should  steel  prove  to  be  the  best  material, 
we  shall  find  ourselves  more  limited,  and  more  obliged  to  build  the  guns  up  because  we 
are  limited  as  to  the  amount  of  steel  which  we  can  get.  We  have  no  choice  in  the 
matter.  We  arc  ohliged,  by  the  necessities  of  the  case,  either  to  use  cast  iron,  or  to 
build  up  the  guns  in  pieces,  because  we  can  only  get  pieces  of  a  certain  size. 

Captain  Fisubourne  :  Perhaps  it  is  right  I  should  answer  one  or  two  remarks 
which  were  made  by  my  friend  Colonel  Lefroy.  I  can  quite  understand  his  being  a 
little  rilpi!  nt  my  poaching  upon  his  preserve,  and  his  not  adopting  the  recommendation 
which  your  Grace  gave,  that  we  should  calmly  talk  over  this  bubject.  I  am  quite  sure  if 
he  had  calmly  considered  it  he  woald  not  have  said  what  he  did.  Re  has  charged  me 
with  want  of  scientific  accuracy  in  my  comparison  of  point-blank  ranges  and  different 
elevations.  There  is  no  doubt  there  is  a  great  irregularity  in  the  returns  which  come 
from  his  oltice,  and  they  require  a  Philadelphian  lawyer  to  discover  what's  what.  I  think 
I  have  distinctly  stated  to  this  aadience  what's  what  in  these  tables.  1  have  explained 
distinctly  where  they  enme  from,  and  1  have  explained  what  is  the  weight  they  arc  en- 
titled to.  There  is  nu  mistake  with  respect  to  the  68-pouader,  and  no  mistake  about 
those  experiments  at  Portsmontii;  they  were  all  fired  from  a  common  platform. 
There  is  no  difference  in  height  of  level  there.,  and  they  are  the  result  of  the  OOin- 
parative  penetration  of  those  shots.  I  undprstand  Colonel  Lefroy  to  say,  the  guns 
will  not  stand  if  there  is  a  reduction  of  windage.  Now  the  windage  of  those  guns  is 
*198,  and  they  have  stood  that.  It  is  a  most  difficult  thing  to  give  a  relevant  fact ;  it 
may  be  a  fact  in  Colonel  Lefroy's  mind,  but  we  want  relevant  facts;  it  is  quite  true  if 
you  put  an  undue  tension  upon  an  old  68'poander,  it  will  not  stand  ;  if  you  reduce  itR 
windage  unduly  it  will  burst;  but  thequeilion  is.  Can  yoa  make  a  gnn  such  as  he  is 
arguing  for  being  made,  built  up  if  you  please,  or  of  wrought  iron,  that  will  stand  it  ? 
I  say,  if  Sir  William  Armstrong's  gun  will  bear  the  enormous  tension  which  he  tt-lls 
us  it  does^  make  tliem  on  the  same  principle,  but  let  them  be  smooth  bores,  and  let 
them  have  small  windage ;  he  says  the  guns  will  burst  if  they  have  small  windi^ew 
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This  which  I  have  described  at  beiitg  *233  in  the  32-fKrander  (see  Table  D.)  has  been 

reduce(1  by  1\T<  nk  to  -HT},  but  -nc  have  got  i^uns  with  less  wiinl<ig;e  than  that.  Colonel 
Lefroy  koowg  perfectly  well  that  in  the  arseoal  there  are  many  guns  which  have  the 
windage  as  low  as  '120,  and  I  believe  even  as  low  as  '1,  very  nearly  one-half 
of  that  which  I  have  described  as  the  windage  of  the  68-pouDder.  But  what  is  the 
fact  with  respect  to  the  Armstrong  t^un,  T  menn  tbe  multi grooved  gun  '  If  there  is  no 
windage  at  tki),  either  it  has  less  teneiun,  and  does  nut  bear  the  eDOrmuus  strain  be  tells 
vs  it  does,  or  dse  we  can  reduce  the  windage  of  onr  gaoa  very  mat^ally.  I  do  not 
profess  to  a  great  deal  of  scientiHo  accuracy,  but  I  do  lielieve  that  I  have  taken  psittS* 
and  that  I  am  accurate  as  ret^pects  these  statements. 

On  the  motion  of  General  Lindsay,  seconded  by  General  iioiieau,  the  diiscusstun  was 
•4iovnMd  to  the  foUowiog  evening. 

ADJOURNED  DlSCU8blON. 

Tuesday  Evening,  May  20ih,  1862. 

Colonel  P.  J.  YoRKB,  F.R  S.>  in  the  Chair. 

Sir  W.  Aricstsdno,  C.B*  :  Mr.  Cluiurman  and  Gentlemen, — ^The  chief  ait:i]inent 

adduced  last  evening  by  Captain  Ftsbbourne,  in  support  of  his  pusition  Aat  liAed  gnns 

wi  re  ioferiur  to  smooih-bores,  was  the  all.  ged  incapacity  of  the  rifle  to  produce  high 
initial  velocities.  This  he  attributed  to  ibe  friction  sustained  by  the  cylindrical  pro- 
jectile  in  pasting  through  the  bore ;  but  he  adduced  no  experiment  in  support  of  that 
view.  I,  on  the  contrary,  taking  an  opposite  view,  am  enabled  to  refer  to  experiments 
which  were  made  oul^  lost  week^  in  which  the  rifled  12-|K)under  gun  was  loaded  with  a 
cliarge  of  one-fourth  instead  of  one-eigh^  the  weight  of  its  projectile,  the  same  in  fact  as 
the  usual  charge  of  the  smooth-bore  68-ponnder,  and  the  result  was  that  tiie  initial  ve- 
locity rose  to  i,740  feet  per  second,  being  sometliing  more  than  the  initial  velocity  of  the 
round-shot  guu  ;  I  can  also  appeal  to  experiments  which  have  been  made  with  lead-coated 
projectiles,  having  the  lead  considerably  reduced  in  diameter,  so  as  to  fadJitate  the  passage 
of  the  shot  tlirough  the  bore,  and  it  was  found  that,  inste^id  of  the  reduced  friction 
increasing  the  initial  velocity,  the  result  was  rather  the  contrary. 

Now,  ttiis  is  not  at  all  difficult  to  understand,  because  you  will  easily  see  that  by 
holding  back  the  prqjeetUe  until  the  powder  is  tlioroughly  converted  into  gas,  that  you 
will  get  a  higher  pressure  upon  the  projectile,  and  impress  a  greater  quantity  of  work 
upon  it.  But  at  the  same  time,  those  two  facts  of  the  greater  initial  velocity  attained 
with  the  increased  charge,  and  of  the  effect  of  diminishing  the  friction,  pot  an  end  to 
the  argument  which  was  advanced  laat  night  by  Captain  Fishbourne,  to  tlie  effect  that 
the  friction  of  the  shot  through  the  bore,  was  the  cause  of  the  loss  of  the  velocity. 
Now,  the  fact  is,  the  low  velocity  of  a  rifle  projectile  is  due  to  a  very  simple  and  very 
iotelliKible  cause.  It  is  simply  tliis,  that  the  weight  of  the  projectile  la  unusually  large 
in  relation  to  the  cli:trge.  It  is  fired  with  one-eighth,  in>itcad  of  being  fired  with  ooe- 
fourth,  and  of  course  it  is  perfectly  natural  that  the  velocity  should  be  lost ;  in  fact,  the 
rifle  projectile  is  generally  equal  in  weight  to  about  two  spheres,  and  it  u  precisely  equi« 
valent  to  loading  a  smooth-bore  gun  with  two  shot  instead  of  one.  If  Captain  Fish- 
bourne  will  try  the  experiment,  he  will  find,  if  he  double-shots  his  gun,  notwithstanding 
the  abfeeoce  uf  thai  friction  which  he  ascribes  to  the  ritic-shot,  the  luitiul  velocity  ut  the 
two  spherical  shot  will  not  be  one  attmi  greater  than  the  initial  velocity  of  the  elongated 
9})nf  of  rht  rifle  projecdle.  luit  altlinugh  in  the  rifle  projectile  wR  g(  t  a  smaller  velocity, 
we,  on  the  other  hand,  gain  by  the  additional  wciglit.  The  measure  of  the  damaging 
eflbet  of  a  shot  is  well  known  to  be  expressed  by  the  square  of  the  velocity  multiplied  by 
the  weight ;  BO  that  the  energy  or  power  of  inflicting  mischief  in  the  case  of  a  68* 
pounder,  which  bass  i>n  ifiinjil  velocity  of  about  1.580  feet  a  second,  would  be  expressed 
by  \,bbO  squared,  mulupiicii  by  G8,  the  weight  uf  the  projectile.  On  the  other  hand, 
the  energy  or  mechanical  force  bf  the  rifled  110-ponnder,  would  be  expressed  by  1,S10, 
which,  with  the  charge  of  HHjs.,  is  about  its  initial  velocity;  1,210  gcjuared,  nixiltiplicd 
by  the  weight  of  the  projectile,  1 101b$.  Those  numbers  work  out  rather  large;  but  the 
result  would  be  a  proportion  of  about  17  to  16  in'favour  of  the  68-pottnder  gun.  That 
is  at  the  muzzle  of  the  gun  ;  and  this  small  difference,  you  observe* is  not  even  propor- 
tioned to  the  diflTerence  in  the  charge ;  it  has  been  clearly  asccrt  oive  l  that,  where  the 
charge  is  increased,  the  efl'ect  is  increased  t^uite  in  the  same  pro|)urtiuu.   Kow  I  aia 
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satisfied  that  the  actual  effects  produced  upon  plates  are  in  strict  conformity  to  this  rule, 
notwithstanding  the  representation  of  the  effect  which  was  expressed  in  Table  A.,  ia 
which  the  110-pouader  gun  was  shown  tu  protluce  au  eiTect  expressed  by  2*25,  while  the 
68*jpoiiiider  gon  is  represented  by  the  very  much  larger  onmber  of  5*06.  Now  thift  jm 
•ntnrely  confnry  m  the  observed  facts.  I  mny  also  point  out,  that  this  amount  of  in- 
deatmtioii  expressed  in  that  table,  is  not  the  u^iual  indeiitatioii,  by  any  means.  The  usual 
indentatiofi  of  a  68-pounder  shot  1|  of  mn  Indi.  Then,  if  we  tre  to  teko  |»artiinri«r 
instances,  I  know  cases  in  which  the  actual  eAict  prodnoed  by  the  I  lO-pounder  exceeds 
the  effect  produced  by  the  68-pounder.  There  are  at  present  standing  at  Sboeburyoess, 
two  targets,  made  upon  the  laminated  principle,  one  of  ten  inches  thick,  and  the  other 
of  afai  ittclm  tiiiek  i  snd  ii  nnqaettionable  lliat  upon  those  targ^  fbe  llO-pounder, 
at  the  distance  of  200  yards,  produced  a  greater  effect  than  the  68-pounder.  In  fact, 
there  can  be  no  doubt  whatever,  that  the  general  effects  are  very  closely  approximated  to 
what  the  theory  represents.  Sometimes  the  effect  may  take  the  form  of  indentation, 
and  sometines  it  may  take  the  form  of  fracture,  or  bulging,  or  breaking  the  bolts  ;  bat 
I  believe,  generally  speaking,  the  eiTect  of  a  heavy  shot,  fired  with  a  reduced  Trlticity, 
will  be  to  produce  extensive  fracture,  while  the  effect  of  a  lighter  shot,  fired  with  a  high 
velocity,  iriU  be  more  of  a  penetrative  cbaracter. 

Now,  Captain  Fishbouroe  ignored  the  very  important  consideration  that  the  ve^  city 
of  the  round  shot  was  rapidly  diminished  from  the  time  of  its  leaWng  the  month  ot  the 
gun — that,  at  a  very  iucuusiderable  distance,  it  was  reduced  to  an  equality  with  the 
heavier  rifled  projectile.  The  ISict  is,  that,  at  a  distance  of  670  yards,  the  velocity 
of  the  two  projt  i  ti'ps  is  the  same.  Now,  at  that  very  inconsiderable  (listanre  thrrefcre, 
we  have  in  the  heavier  shot  a  power  exceeding  that  of  the  Gd-pounder  in  the  pro- 
portion  of  tiiehr  respective  wef^ts— fliat  is  to  say,  as  110  to  68 ;  at  the  greater 
distance,  that  superiority  is  still  more  marked.  But  if  the  effect  be  so  much  greater  at 
670  yards,  it  may  also  be  greater  in  a  considerable  degree  at  a  much  shorter  distance  ; 
and  I  am  perfectly  satisfied  that  even  at  3aU  or  400  yards — in  fact,  within  the  distance 
of  what  is  osnally  termed  point-blank  range— the  penietrative,  the  battering,  destroying 
effect  of  tVie  I  T^  pnuTiiler  is  ^^reater  tlj'm  that  of  the  G3-pounder. 

Now,  there  is  another  consideration  ^hich  has  not  been  noticed,  and  which  consti- 
tntes  the  most  important  recommendation  of  the  rifled  gun  ;  and  that  is  the  power 
of  its  shdL  '  The  bursting  charge  of  the  shell  of  the  110-pounder  gun  is  Bibs,  of 
powder,  whereas  t!)p  hnrsting  charge  of  the  G8-pounder  spherical  shot  is  only  2;Jlbs. 
of  powder.  Now,  this  is  a  prodigious  advantage.  It  certainly  may  be  said  that 
shells  are  of  no  avail  against  iron*plated  ships;  but,  on  tiie  oUier  hand,  I  may 
say  that  neither  68-pounder  guns,  nor  110-pounder  guns,  with  solid  round  shot,  are 
effective  against  such  iron  vessel?.  Therefore,  we  must  compare  sueh  ^uns,  not  for 
services  fur  which  they  are  not  suited,  but  for  services  for  which  they  are  suited  ;  and 
for  operating  against  timber  ships,  and  for  shelling  forts  and  arsenals,  and  troops  on 
shore,  there  enn  be  no  question  vrViatrvcr,  that  the  110-pounder  rifled  gun  is  im- 
measurably more  ettective  than  the  (iti-pounder — in  range,  in  power  of  shell.  It  has 
enormously  the  advantage  for  battering  purposes ;  for  penetrating  purposes  ft  has  also 
the  advantage,  except  for  a  very  short  distance  indeed  ;  and,  even  at  this  short  distance, 
it  is  very  doubtful  whether  it  has  any  very  decided  inferiority  ;  at  all  events,  no 
inferiority  greater  than  would  be  made  up  by  increasing  the  charge  equal  to  the  one- 
Iburth  of  the  68-pounder. 

The  fact  is,  what  we  want  is  a  gun,  in  addition  to  our  llO-pounder  rifled  gun, 
especially  adapted  for  breaking  through  iron  plates.  That  is  what  we  really  are  in  want 
of  now  ;  and  that  is  what  the  discussion  of  this  meeting  ought  to  turn  upon — whether 
that  gun  ought  to  be  a  rifled  gun,  or  ought  to  be  a  smooth-bore  gun. 

Now,  in  entering  upon  that  question,  we  are  at  once  met  with  the  very  important 
consideration,  which  has  not  as  vet  received  any  attention,  and  that  ia  the  weight  of 
such  a  gun,  and  the  praetioabiMty  or  carrying  it  on  boa«d  ship.  It  seems  clear,  now,  that, 
to  produce  decided  effect  against  iron-plated  ships,  it  is  absolutely  necessary  to  use 
very  heavy  charges  of  ]>owiler — how  heavy  is  not  yet  very  distinctly  ascertained  ;  but 
certainly  there  is  little  prospect  of  producing  any  sutficient  action  with  less  than  3oibs. 
of  powder.  Now  the  question  is,  what  will  be  the  weight  of  gun  eafMble  of  bearing 
35lbs.  of  powder?  If  we  make  that  a  cast-iron  gun,  and  if  we  ninke  it  in  proportion 
to  the  68-pounder — ^5cwt.,  which  fires  161bs.  uf  powder — we  should  have  to  make  it  a 
gun  of  about  10\  tons  ;  but  if  we  make  it  of  wrought  iron,  and  upon  the  coil  system — 
which,  I  contend,  affonls  the  greatest  strength  for  a  given  weight  of  material  of  any 
meUiod  which  is  now  in  use — I  anticipate  that  we  should  be  able  to  reduce  that 
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weigbt  to  about  six  tons,  or  eomethmg  under.  This,  however,  la  for  a  smootb-hore. 
If  we  make  the  gua  a  ritled  gun,  then  I  do  Dot  think  it  will  be  prudent,  if  we  are  to 
VM  it  with  a  charge  of  3$Ibt.  of  powder,  to  go  below  eight  tons.  Although  I  Ibllj 
admit  and  contend  that  the  rifle  has  immense  advantages  over  the  smooth-bore,  the 
qaestion  is,  whether  the  navy  can  afford  to  carry  that  additiooal  weight  for  the  sake  of 
obtaining  the  adTantagcs  of  rifling. 

Now  this  question  requires  to  be  eonndered  iiiidw  two  aapects :  first,  as  regtrdi 
present  ships,  and,  secondly,  as  regards  future  ships.  As  regards  present  ships,  naval 
men  seem  to  be  agreed  that  it  is  not  possible  to  carry  broadside  guns  much  heavier 
than  tlie  present  ^'poiinder  ;  or,  at  the  very  most,  tmt  aiz  tons  most  be  the  limit. 

It  is  a  nautical  question  purely ;  and  therefore  I  cannot  venture  to  give  an  opinion : 
I  can  only  adojit  their  dicta  upon  the  suhject,  and,  assuminsr  them  to  be  correct,  I  do  not 
see  what  alteniHUve  we  have,  but  to  make  ihul  gun  a  smoolh  bore,  in  order  to  keep  it 
within  the  weight.  It  is,  therefore,  as  a  matter  of  neceiaity,  not  as  a  matter  of  choice, 
that  I  think  this  particular  gun  oupl  t  to  be  made  a  smocth-horr.  As  regards  future 
abips,  the  case  may  be  different,  because  I  believe  the  advantage  of  heavy  guns  on  the 
rifled  principle  will  in  fiitnre  be  to  fvUy  reoognised,  that  die  eoaaCmetioii  of  ships  will 
be  made  to  bend  to  the  necessities  of  the  case,  and  to  carry  gnns  of  ft  much  heavier 
calibre,  and  that  those  guns  will  be  rifled. 

I  will  DOW  endeavour  to  explain  why  iL  is  that  a  ritied  guu  must  be  heavier  than 
a  8mooth>bore,  and,  for  this  purpose,  I  will  direct  your  attention  to  the  loDgt* 
tudioal  diagram  wliich  I  have  drawn  (see  Plate  I.  fig.  11),  showing  the  bore  of  a 
gun  of  9^  inches  in  diameter,  with  a  cartridge  containing  35  lbs.  of  powder,  and 
measnriag  in  lengUi  17  ioebes,  and  liaving  a  round  shot  phoed  before  it  weighing 
100  lbs.  Now,  if  I  were  to  rifle  that  same  gun,  and  substitute  for  the  round  shot  a 
rifled  shot  of  twice  the.  weight,  then  it  must  be  clear  that  the  ]>owder  having  a  greater 
maas  to  move,  the  gas  will  meet  with  a  greater  resiAlaace,  and  will  get  up  a  greater 
premue  behind  the  diot,  and  it  will  be  necessary  to  add  additional  strength  to  resist 
that  extra  strain  upon  the  gun.  But  it  may  be  said  that  we  cannot  oppose  a  greater 
resistaoce  to  the  shot,  and  thereby  get  up  a  gr«iter  pressure,  without  impressing 
npon  the  shot  a  greater  amonnt  of  work,  and  this  f  am  quite  prepared  to  admit.  I 
believe  that,  if  the  bores  be  the  same,  that  if  the  powder  can  expand  to  the  tame 
limit  before  it  escapes  into  the  air,  there  is  a  greater  quantity  of  work — a  greater 
power  of  inflicting  damage — resident  in  the  heavier  rifled  projectile  than  id  the  lighter 
100-lb.  shot.  But  it  is,  nevertheless,  eqimlly  necessary  that  we  should  add  strength 
to  that  gun,  rtnd,  in  adding  strength,  we  must  necessarily  add  weight  in  largrr  pro- 
portion, because  we  can  only  add  the  material  to  the  exterior  of  the  gun,  and  every 
additional  layer  that  we  apply  being  of  a  larger  circnmfeienoe,  inToIves  an  addi- 
tional weight  more  than  proportionate  to  the  increase  of  strength  ;  therefore  it  is  that, 
in  maki?iK  thnt  gun  of  sufficient  strength,  we  make  it  lieairier  than  is  eqoivalent  to  its 
greater  strength. 

Bnt  it  may  be  said,  why  not  keep  the  wdghtof  the  shot  the  same,  and  redncethe 

bore.  =o  as  to  enable  the  same  prnportions  to  be  retained.  Now,  we  will  try  that 
alternative ;  and  here  we  have  it  represented.  I  have  in  this  case  taken  the  bore 
at  7i  inehes,  which,  T  bdiev^  is  approximately  correct  for  a  round  shot  of  50  lbs*  (See 
fig.  12.)  In  this  case,  by  making  the  projectile  of  the  same  proportion  as  in  tiie 
other  case,  we  make  its  weight  lOOIbs.,  or  the  same  as  the  sphere  in  the  other  case* 
Now,  to  apply  the  same  cartridge — the  same  quantity  of  powder — because  that  is  the 
flondition, — the  area  of  the  bore  being  only  one-half  what  it  was  before,  it  is  necessary 
to  make  thi'  cartridge  twice  tlic  length,  as  reprcs-rnted  here.  Hence,  thrrcfore,  although 
the  circumferential  area  exposed  to  the  pressure  of  the  powder  is  diminished  in  the 
proportion  of  7^  to  9^,  yet  the  longitudinal  surface  is  inerMsed  in  the  proportion  of 
two  to  one ;  aud,  consequently,  we  have  a  far  greater  snrfeoe  exposed  to  the  pressure 
of  the  gas  at  the  first  instant  of  ignition  in  the  one  case  than  we  have  in  the  other. 
The  strength  of  the  gun  must  therefore  be  continued  further  forward.  But  not  only 
that,  alter  the  shot  of  the  smaller  bore  has  travelled  through  onee  the  length  of  its 
cartridge,  the  length  of  bore  filled  by  the  gas  will  be  twice  34  inches,  or  68  inches; 
whereas,  when  the  other  has  travelled  through  once  the  length  of  the  cartridge,  so  as  to 
give  double  capacity  for  the  powder  behind,  it  will  only  £ive  travelled  34  inches  ;  and 
therefore  we  most  Inring  forward  the  corresponding  strength  of  the  gun  in  the  one 
case  to  invhai,  and  only  to  34  inches  in  the  other  case.  It  is  olsar,  therefore^ 
that  we  gain  nothing  by  reducing  the  bore,  but  rather  the  contrary. 
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Then  there  is  another  oonddarfttion.   In  order  to  get  the  same  dulj  out  of  the  gai 

produced  by  tlie  jjowder,  we  must  afford  it  the  same  number  of  expansions.  Suppose 
the  barrel  to  be  seven  times  the  length  of  the  cartridge,  which  would  make  it  at  119 
inches.  In  that  case  we  get  in  the  lal^ger  hore  eeven  expansions  of  the  gas,  and  then,  at 
the  end  of  that,  it  escapes  into  the  atmosphere.  iJut,  suppo.-iing  we  make  the  other 
only  the  same  length,  we  shall  then  only  get  three-and*a-halr  expansions;  and,  conse- 
quently, wedo  not  get  the  same  duty  out  of  the  powder.  It  is  necessary,  therefore,  with 
the  small-bore  gun,  in  order  tomalceit  equally  efficacious  in  that  re8peot»to  dtonblo 
the  length  of  the  barrel ;  therefore  we  must  either  sarrifice  efficiency,  or  we  most  make 
the  gun  inordinately  long  and  inordinately  heavy.  Now,  if  we  could  make  a  ritle  shot 
of  the  same  weight  as  the  sphere,  then  we  should  sToid  this  diffienlty.  Bnt,  if  we  do 

so,  we,  in  point  of  fact,  gain  very  little  advantage  over  the  round  shot.  It  is 
only  by  the  elongatioa  of  the  projectile  that  we  gain  the  advaatages  which  are  due 
to  rifling. 

Another  alternative  is  to  rifle  the  gun,  and  to  use  the  high  charge  only  with  the  nmnd 

shot.  It  is  most  important  to  preserve  the  advantage  which  the  rifling  ^livrs  in  reg^ard 
to  shell,  for  which  a  reduced  charge  might  be  used:  that  is  to  say,  we  should  have  it 
as  a  rifled  gnn  fired  with  a  lower  diarge,  and  as  a  smooth-bore  gun  with  a  higher  charge. 
The  only  question  relating  to  this  is  the  practieability  of  using  round  shot  with  a 
grooved  gun.  Tliere  is  much  to  apprehend  on  that  ground,  because,  even  without 
any  grooves  at  all,  we  find,  by  using  these  extremely  heavy  charges  there  is  a  ten- 
dency to  indent  the  gun ;  and  any  system  of  grooving  would  materially  increase  that 
tendency.  It  remains  to  be  proved,  however,  whether  by  using  snf/nfs,  tlmt  can 
be  obviated.  If  it  could,  it  would  probably  be  the  best  way  out  of  the  difficulty  to 
have  your  gun  only  sufficiently  strong  and  only  suffidently  heavy  to  be  enabled  to 
use  it  with  the  full  charge,  as  a  round>shot  gun,  and  to  nseit  for  throwing  dil^of 
greater  weight  and  large  capacity  with  a  reduced  charge. 

Captain  Firhbuurne  adverted  to  a  few  additional  topics,  which  I  thiuk  I  may  very 
quickly  pass  over,  as  I  fed  I  have  already  occupied  much  of  your  time.  In  the  first 
place,  he  represented  the  trujectory  of  the  68-pounder  round  shot,  as  greatly  snperior  at 
small  elevations  to  the  trajectory  of  the  1 10-pounder  shot.  There  is  a  diagram  here 
(Plate  I.  fig.  13),  which  shows  the  effect  of  a  shot  from  a  trajectory  passing  high  over 
the  top  of  a  ship,  while  another  either  strikes  the  ship,  or  is  very  close  upon  it.  Now, 
clearly,  this  is  a  very  distinct  way  of  showing  the  effect  ;  but  it  must  not  be  supposed 
ftiat  these  are  the  correct  delineations  of  the  two  trajectories.  The  difference  between 
tbe  trajectory  of  the  1 10-pounder  and  the  68-pounder,  even  at  very  low  angles,  is  ex- 
ceedingly small — very  smnll  indnrd — nnrhing  to  be  compared  to  what  it  ir  represented 
here  ;  and  at  longer  ranges  tlie  difference  is  greater  in  favour  of  the  rifled  gun* 

Another  point  which  Captdn  Fishboume  took  was  the  straightness  of  the  ricochet 
obtained  by  the  round-shot  gun.  No  doubt  upon  perfectly  :-mooth  water,  the  round 
siiot  does  ricochet  straighter  than  the  rifled  shot,  although  when  the  angle  is  very 
low,  even  the  rifle  shot  ricochet  very  straight.  But  upon  an  undulating  surface,  such  as 
yon  must  almost  invariably  have  at  sea,  the  rieoebet,  whether  it  be  wiUi  the  round  shot 
or  with  the  rifled  shot.  Is  exceedingly  wild;  therefore  I  do  not  tlkink  that  amounts  to 
very  much. 

Captain  Fishboume  criticised  the  coil  system  of  construction.  He  referred  to  a 
diagram  (Plate  I.  fig.  2),  and.  pointed  out  various  overlapptngs.    He  stated  that  it 

ntust  necc<s?Hily  happen  that  it  would  draw  asunder,  and  disintegrate  in  ])1aces,  and 
80  on.  However,  all  that  is  met  by  the  fact  that  it  does  not  take  place;  and  I  think 
I  need  not  argue  tbe  question  further. 

Well,  he  objects  to  breech-loaders.  AH  I  say  is,  that  breech-loading  has  its  advantages. 
The  most  conspicuous  of  tliose  advantages  are,  ttiat  you  arc  enabled  to  use  a  long 
powerful  gun  in  ships  of  small  beam.  If  you  use  muzzle-loaders  you  must  run  them 
in-board,  and  to  do  that  you  require  a  great  breadth  of  beam  ;  consequently  the  armm* 
ment  of  narrow  ships  is  limited  to  short  guns.  In  addition  to  that,  you  expose  your  men 
at  the  ports. 

I  think  the  only  additional  point  I  need  advert  to  b,  that  Captain  Fishboume 
attaches  great  im]>ortance  to  a  diminution  of  windage  in  the  round-shot  gun,  and  he  pro- 
duces here  a  tal)le  (see  Table  E),  the  correctness  of  w!>irb,  although  he  produces  liis 
authority,  is  glaringly  wiong.  Here  is  a  difference  of  wiutlage  1  There  is  025  in  that 
case  t  and  here  you  will  see  *170  i  a  differenoe  of  windage  which  is  scarcely  more  than 
we  have  in  our  S^.ponnders :  the  range  in  one  caso  is  represented  as  29$  yards,  and  in 
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the  other  as  r)2  yards.  Ererybody  that  ifl  in  tlie  least  degree  coDversant  with  these 
matters  knows  tliat  that  cannot  be* 

T  .In  not  know  that  I  have  anything  more  to  say,  unless  it  he  to  recapitulate  that  mj 
views  are  all  in  favour  of  rifled  ordnance.  I  am  perfectly  satisfied  that  the  future  gun  of 
the  navy  wiQ  be  ft  rifled  gun.  But,  taking  things  as  they  are,  and  loolcuig  to  the  necessity 
of  accommodating  weights  and  so  forth  to  existing  ships,  1  tliink  there  is  a  strong  case 
made  out  for  the  use  of  smooth-bores  as  broadside  guns,  for  the  special  purpose  of 


The  Chairman  :  Will  you  allow  me  to  ask,  Sir  William  Armstrong,  whether  you 
think  there  will  he  little  difBculty  in  n-^^iking  rifles  to  hear  charges  of  the  proportion  of 
one-fourth  instead  of  one-eighth  the  weight  of  the  projectile  ? 

8ir  WiLLtAif  Abmstrono  :  I  think  Siere  will  be  grrat  difficulty.  It  is  only  necefr- 
iary  to  look  to  that  diagram  (Plate  I.  figs.  11,  12),  and  see  what  cartridges  you  would 
require.    Tn  one  case  you  would  require  a  cartridge  twice  the  length  of  the  other. 

Adtuiral  Sir  FaKUbuicK  Grey  :  I  should  like  to  ask  one  question.  Would  there  be 
any  difficulty  in  coating  e  spherical  slwt  witii  lead,  the  same  as  an  elongated  sbol«  so  as 
to  use  it  withnnt  nny  danger  to  the  bore  ? 

Sir  Wm.  Armstrong  :  There  would  be  no  difficulty  in  attaching  zinc  solder,  by  Mr. 
Baahley  Britten's  plan  ;  bat  I  do  not  very  clearly  see  the  object  thet  would  be  attained 
by  it. 

Sir  Frkderick  Gury  :  I  was  alludii^  to  what  you  said  in  reference  to  osing  the 
spherical  shot  or  the  elongated  shell. 

Sir  Wiff.  ARMSTmoMO:  To  avoid  indentation  ? 

Sir  Fredkrtck  Grey  ;  To  avoid  injury  to  tlie  rifling :  whether  yon  could  not  avoid 
injury  to  the  rifling  with  a  spherical  shot  ? 

Sir  Wm.  AmMSTnoNO :  Oh,  yes  ;  it  is  quite  feasible  to  eoat  the  round. shot 
Colonel  WiLPORD :  If  I  may  be  permitted,  I  should  like  to  ask  Sir  Wm.  Armstrong 

ft  question.  I  beg  to  ask  if  he  has  directed  his  attention  to  the  effect  of  the  recoil  in 
heavy  guns,  with  a  charge  uf  351bs.  of  powder  ?  The  present  (id*puuttdcr  is  rather  a 
lively  gun  when  it  is  flred.  Even  now  the  recoil  is  in  the  proportion  of  1  to  32, 
Therefore  it  strikes  my  mind,  as  a  practical  man,  titc  difficulty  might  arise  in  managing 
the  recoil  of  so  light  a  gun  with  so  heavy  a  shot  and  so  powerful  a  charge. 

Sir  Wm.  Abmstromo:  I  have  considered  diat  subject  a  good  deal ;  and  I  have  cer> 
tainly  arrived  at  the  conclusion  that,  by  a  proper  system  of  compressors,  you  can 
control  the  recoil.  I  do  not  think  it  will  be  easy  to  reduce  the  weight  below  that 
limit;  but  that,  agaiu,  constitutes  one  of  the  difficulties  of  uj»iug  rifled  guus  with  those 
high  charges  and  heavy  shot,  because  the  recoil  is  much  more  affected  by  weight  of  shot 
than  by  velocity.  The  work  impre«sed  upon  the  shot,  is  in  the  ratio  of  the  square  of 
the  velocity  muitiplied  into  the  weight ;  but  the  recoil  of  the  gun  is  in  the  direct  pro- 
portion  of  the  weight  of  the  shot,  and  not  of  the  velocity  ;  and,  therefore,  the  recoil 
would  be  more  severe  in  the  rifled  gun  than  it  would  be  in  the  other.  And,  conacqnenUy, 
that  is  an  ndditional  reason  for  addiu<^  to  the  weight  of  the  rifled  gnu. 

Colonel  \V  I LFORD  ;  The  necessity,  ui  t act  ?  ^ 
Sir  Wm.  Armstrong:  Yes.  V 
Mr.  Charles  Lancaster  :  The  question  that  li^is  been  so  ably  brought  before  the 
notice  of  the  meeting  by  Captain  Fishbourne,  is  without  doubt  one  of  very  great  im- 
portance,  and  to  it,  I  am  sure,  the  energies  of  the  mental  powers  of  the  many  dis- 
tinguished gentlemen  round  the  room  will  be  devoted  with  much  anxiety.  On  the  last 
occasion  our  noble  Chairman  alluded  to  a  state  of  doubt  and  uncertainty ,  whi<-h  those  in 
power  and  the  profession  generally  felt  in  reference  to  the  great  quesiion  of  the  rifle 
gun  for  the  service ;  and  he  alluded  in  terse  and  proper  terms  to  the  question  fts  to 
whether  it  should  be  of  cast  iron  or  of  wrought  iron,  or  wiietht  r  a  compound  of  both 
cast  and  wrought  iron.  It  was  a  question  on  which  be  expressed  doubt  and  uncertainty, 
end  one  that  required  etiminfttion  and  careful  argnment,  in  order  that  the  true  principles 
upon  which  our  naval  gun  should  be  constructed  might  be  placed  in  an  intelligible  and 
proper  form,  for  the  determination  of  those  who  hold  authority  in  the  country.  With 
that  view,  perhaps,  it  may  be  as  well  if  1  endeavour  to  take  the  matter  up,  and  to  express, 
as  Ikr  fts  in  no^lieSy  my  humble  opinion  as  to  the  merits  of  the  vftrions  methods  of  con* 
structing  navsl  gons,  and  perhaps  to  show  snme  few  points  about  it,  to  the  notice  of  tho 
meeting. 

First  and  foremost,  I  think  it  can  be  scarcely  questioned  or  denied,  and  least  of  all 
wHl  I  Attempt  to  question  or  deny,  that  to  the  distinguished  director  of  rifled 
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ordnance,  Sir  William  Armstrong,  we  owe  rery  mach,  for  tbe  rerj  admirablo  and 
perfect  specimea  of  a  wrougbt-iron  gun  he  haa  preaented  to  the  Britiah  public.  Aa  far 
as  regards  the  qnestum  of  naossle-loadeTSt  I  think  it  may  be  held  as  decided,  that  a  gun 

of  surpassing  strength  and  wonderful  mechanical  execution  has  been  produced  by  that 
gentleman,  and  to  him  we  owe  much.  The  question  of  tbe  superiority  of  wrought  iron 
guns  for  field  purposes,  I  think,  can  scarcely  admit  of  a  doubt  The  superior  lightness 
which  it  is  possible  to  give  to.  these  guns  affords  verf  great  and  grave  arguments  in 
their  favour.  I  am  not  now,  gentlemen,  fonchinsr  tipon  the  qup>^tioM  of  h re*  t  h -loaders 
at  all,  bat  merely  apon  the  question  of  the  use  of  wrought-iroo  tor  the  purposes  of 
artillery.  In  naTBl  guns  another  question  conies  into  play,  wbieh  was  very  properly 
touched  upon  by  Sir  William,  and  that  is,  the  weight  of  the  guns.  Now,  when 
wrought-iron  guns  were  first  manufactured  for  the  purpose  of  naval  K:un«,  I  think  it 
will  be  within  the  remembrance  of  many  of  the  gentlemen  who  surround  me,  that  it 
was  proposed  to  make  those  guns  TCry  considerably  lighter  than  tbe  proportion  hereto* 
fore  held  as  desirable  in  reference  to  cast  iron  guns.  The  proportion  of  the  cast-iron 
95-cwt.  ^n,  of  which  so  much  haa  been  said,  is  something  in  the  ratio  of  156*5  to  1, 
to  the  nnit  of  the  projectile,  and  the  wroc^t-iron  gun  first  introduced  as  a  naval  gun 
was  very  little  more  than  half  of  that  ratio  in  proportion  to  tlie  unit  of  the  projectile ; 
therefore  of  npces^ity  limiting;  the  initial  velocity  that  can  by  any  possibility  be  criven 
to  tbe  projeciiie,  havmg  regard  to  the  proper  conservation  of  the  carriages.  Graduaiiy, 
as  erpcfimce  has  progressed,  the  weight  of  the  wrought  ir<m  has  steadily  gone  up  ;  tihat 
which  was  Go  cwt.  is  now  85  cwt.,  and  perhaps  it  will  be  found  desirable  to  make  it 
more  ;  therefore,  we  come  to  the  very  tangible  proposition  :  a  given  weight  being 
absolutely  necessary  where  a  given  weight  of  projectile  is  to  be  projected  with  a  high 
velocity,  are  we  to  be  confined  to  wrought  iron  ?  Is  it  true  that  wrought  iron  is  the 
only  material  ?  Is  it  true  that  a  very  beautiful  mechanical  specimen  of  engineering,  to 
be  produced  at  a  very  large  price,  is  the  only  material,  or  is  it  possible,  by  some  other 
adaptation  o^  or  combination  of, other  materials,  to  yield  an  equivalent  result— 4)earing 
in  mind  you  hare  to  deal  with  a  certain  fixed  weight,  below  which  you  cannot  go  ? 
Assuming  that  proposition  to  be  a  somewhat  intelligible  proposition,  and  bearing  in 
mind  that  one  important  point  in  reference  to  the  present  construction  of  wrought* 
iron  guns  has  not  been  touched  upon,  and  that  is  this,  that  they  must  be  not  only  fired 

frnrn.  hut  fired  at,  in  actual  warfare,  I  think  that  that  must  not  be  lost  sight  of  in 
taking  into  consideration  tbe  construction  of  the  present  wrought-iroa  gun.  Guns  will 
sometimes  be  hit,  you  know,  gentlemen,  in  action ;  and  if  guns  are  hit  on  the  muzzle  that 
are  rather  thin  and  built-up  with  several  layers,  they  are  open  perhaps  to  grave  objec- 
tions, which  I  need  not  explain  to  practical  men.  But  it  is  practically  obvious  that 
wrought  iron  will  indent,  and  that,  being  indented,  if  it  were  a  muzzle-loading  gun  you 
could  not  load  the  gun  again.  I  mean,  supposing  a  three-pound  grape  shot  at  100  yards, 
such  as  is  used  in  a  naval  action,  struck  it,  it  would  be  a  serious  question  whether  the 
gun  would  not  be  subject  to  rupture.  Now,  cast-iron  docs  pot  indent  in  that  way. 
You  will  see  in  the  Arsenal  at  Woolwich  several  guuh  Lhat  tiave  sutiered  very  severely 
at  SdMstopol,  from  being  struck  at  the  mussle,  and  have  been  fired  very  repeatedly 
afterwards,  and  are  still  fit  to  do  a  little  more  service,  although  they  are  of  cast  iron. 
Therefore,  I  say,  without  condemning  the  use  of  wrought  iron,  and  without  at  all 
interfering  or  wishing  to  detract  from  the  value  of  wrought  Iron  as  the  means  of 
securing  an  enormous  amount  of  endurance  in  a  naval  gun,  tiiat  it  is  worth  while  to 
consider,  to  pause,  to  deliberate,  and  see  whether  there  is  not  some  hope  of  being  able 
to  render  cast  iron  a  still  available  agent  for  naval  purposes  at  the  present  day,  when 
high  ▼dodties  are  so  eKoeedlngly  essentid,  when  tbe  cast  iron  is  fii»tified  by  a  proper 
application  of  wrought  iron  on  its  exterior  surface.  With  that  view,  with  your  per- 
mission, gentlemen,  I  will,  with  the  aid  of  the  many  diagrams  here,  endeavour  to  point 
out  what  has  taken  place  in  reference  to  this  question  of  tbe  possibility  of  strength- 
ening cast-iron  guns,  hoping  that  what  I  may  have  to  say,  may  elicit  some  discusslOtty 
some  expressions  from  the  many  distinguished  officers  round  the  chair,  and  that  it  muf 
asiBist  the  authorities  in  arriviog  at  a  tangible  decision  in  regard  to  the  matter. 

Early  in  October,  1859, 1  had  the  honour  of  submitting  to  die  Secretary  of  State 
for  War  a  proposition  in  reference  to  tbe  strengthening  of  cast-iron  guns  that  appeared 
to  bear  some  new  and  peculiar  features.  As  you  see  round  the  theatre,  gentlemen, 
there  are  many  specimeus  ui  various  methods  of  strengthening  cast-iron  guns,  some  in 
use  by  the  Spaniards,  some  by  the  French,  and  othws  that  have  been  tried  in  various 
forma  under  the  superintendence  of  that  yery  able  body  of  ^ttinguialied  oiBoera  with 
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whom  I  have  been  in  contact  for  so  many  yearg,  the  Ordnance  Select  Committee  at 
Woolwich,  and  who  have  given  much  time,  great  attention,  and  their  most  earnest 
endravoura  to  the  eliminatioii  of  this  matter.  The  ca^L-iruu  gua,  I  need  not  observe, 
bM  been  the  subject  of  many  experimenta  in  regard  to  the  poisibility  of  strengthening 
the  past  iron  by  placing;  on  its  periphery  wrought  iron,  in  the  ^hape  of  rings  of  various 
thicknesses  and  various  forms.  A  dUtingnished  American  gentleman,  mentioned  by 
Captain  Blakdy,  Mr.  Treadwett,  «nd  Captain  Blakdy,  Mr.  Hughes,  and  many  otlier 
gentlemen,  have  devoted  much  care,  time,  and  attention  to  the  matter,  and  from  timo 
to  time  many  experiments  have  taken  place  at  Woolwich,  and,  I  believe,  in  the  course 
of  the  experiments,  some  10,000i.  ot  public  mooey  was  expended  to  see  if  it  was 
possible  to  prodnoe  a  atvenglibeiied  cast-iron  gun.  Bnt  nntil  October,  18S9y  tiie  whole 
of  those  exprriment?!  went  to  this  fart,  that  the  gnn  was  turned  more  or  less  cylindrical 
on  its  exterior  suiface,  and  hoops,  more  or  less  thick,  of  wrought  iron,  were  carefully 
bored,  heated,  aad  ibnmic  4A  to  fbe  exterior  of  the  gun,  bnt  wiUkoot  any  regard— i 
beg  yon  will  bear  with  me  in  this  particular — to  the  longitudinal  strain  that  results 
to  the  gun  upon  the  combustion  of  the  powder ;  that  is,  the  powder  acting  in  all 
directions  alike,  acting  on  the  rear  end  of  the  gun  as  well  as  on  the  side  of  tbe  gun. 
If  yon  leave  Hm  end  of  tlie  gun  in  its  normal  state,  end  merely  depend  on  the  tensile 
strength  of  so  many  iaehea  of  oaat-iron,  of  course  it  is  no  use  strengthening  it  on 
tbe  periphery  of  tbe  gun,  and  that  fon  will  burst  as  nearly  as  possible  in  the  same 
time  aa  if  It  were  wholly  of  east  inm*  That  waa  Hie  reaattof  Cheae  ezperiaicnts,  and  io 
mneh  so,  that,  in  the  resnlta  at  the  proof-butt  at  WoolwsA  Anenal,  gw  boivt  after  51 
rounds  of  destructive  proof. 

Now  tbe  propositions  brought  to  the  notice  of  the  Select  Committee  on  that  occadon 
embraced  another  principle.  Is  it  not  ponible,  the  normal  end  of  tbe  gun  being  ia  the 
normnl  condition  of  cast-iron,  deficient  in  tensile  strength,  by  enveloping  the  breech 
end  of  the  gun  in  some  degree,  so  to  brace  and  truss  the  gun  tocher,  that  it  will 
attstain  a  very  much  aaore  severe  proof?  Effbrts  were  made  in  that  direction,  and  a 
gun  was  prepared  in  which  the  rear  end  of  the  gun  was  turned  down  orer  an  ineh  and  n 
half  on  the  posterior  quarter,  and  a  longitudinal  truss  was  fitted  on  over  it,  in  this  way 
enveloping  tbe  ends  an  inch  and  a  half,  and  completely  embracing  the  gun ;  the  wrought- 
iron  hoops  being  then  thmnk  on  over  the  longitndfaial  truti.  A  very  remarkable  result 
was  given  by  this  experiment.  The  gun  immediately  went  up  in  scale  of  strength 
under  the  same  condition  of  ten  pounds  of  powder,  the  unit  of  projectile  of  a  Z%» 

Cmnder,  and  so  on,  increasing  every  ten  ronnde  one  nnlt ;  it  went  np  to  81  ronnda 
itead  of  51.  I  confess  to  be  a  believer  in  figures;  if  mathematical  formula  mean 
anything,  and  if  supporting  the  periphery  of  the  gun  for  Ij^  inches  does  really  give, 
which  this  gun  really  did  give,  31  rounds  of  destructive  proof,  plus  any  other  ;  then,  if 
yon  believe  Hart*s  formula,  I  thinic  yon  will  find  tliat  if  the  whole  rear  end  d  the  gnn 
could  be  cut  off,  and  if,  instead  of  merely  supporting  the  rear  end  of  the  pun  for  1^ 
inch  longitudinally,  you  support  the  whole  of  tbe  rear  end  of  the  gun  by  a  solid 
laae  of  wrought  iion,  and  tranafer  tbe  longitndinal  or  teaaile  stndn  on  to  the  wrought- 
iron  jacket,  yon  have  done  n  great  thing.  (See  Plato  I.  fig.  5.)  I  believe  yon 
will  get  from  a  cast-iron  gun  strengthened  in  that  way,  everything  that  you  can  get 
from  a  gun  for  the  naval  service.  That  is  my  impression ;  I  may  be  in  error ;  I 
think  there  la  reason  on  the  side  of  the  proposition.  It  was  ai^ed  earefolly  before 
the  Select  Committee  of  Woolwich  ;  they  pave  it  their  niost  serious  deliberation,  and 
we  have  reason  to  believe  that  they  thought  that,  considering  the  fact  that  £10,000  had 
already  been  expended  on  experiments,  and  as  the  proposition  itself  was  novel  and 
proodsed  great  results,  it  was  desirable  that  it  should  be  tried.  I  have  reason  to  believe 
it  was  so  reported  by  those  gentlemen,  and  I  gravely  regret  it  was  not  thouc^ht  desirable 
to  try  it  by  those  who  held  the  higher  authority— of  course  for  the  best  possible  reasons 
whieb  1  eannot  enter  into  now.  Tbe  proposition,  aa  it  now  etonde>  ie  a  proposition  that 
holds  out  every  probability  of  success,  as  far  as  it  is  possible,  by  mathematical  de- 
ductioQ,  to  assign  a  reason  and  a  cause.  I  believe  that  it  would  be  successful ;  but 
still  it  baa  been  doMned  not  proper  to  try  it,  and  ao  it  has  not  been  tried.  That  is 
preeisely  the  condition  at  the  present  moment.  I  wish  it  were  to  be  decided  otherwiae, 
and  I  hope  yet  to  ^ee,  for  the  interests  of  science,  and  for  the  definitive  settlement  of 
a  question  of  so  much  interest,  that  point,  which  I  still  bold  to  be  very  interesting 
indued,  sbonld  be  teeted  in  a  proper  way  by  the  proper  anthoritiea. 

Having  so  far  brought  to  your  notice  the  difTi n  ut  points  that  o*  l  Ui  recl  with  reference 

to  the  strengthening  of  cast-iron  ordnance,  1  will  now  pass  on  by  a  sort  of  transition  to 
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our  old  friend  the  cast*iron  ordnance.  And  I  wish  to  mentioa  that  subject  in  order  to 
elucidate  and  bring  before  your  notice  some  very  interesting  trials  that  were  commanded 
by  the  late  lamented  Lord  Herbert.  That  was  the  quLsiiuu  of  the  proper  mode  of 
rifling  the  cast-iron  gun  of  the  service.  M  e  kuow  that,  us  far  as  regards  timber 
vessels,  the  cast-iron  gan  of  the  service  was  capable  of  reoileriog,  when  rifled,  or 
even  unrifled,  very  great  and  efficient  serrioe  in  the  defence  of  tbe  country,  and  it  was 
thought  at  the  time,  that  if  it  were  possible  to  determine  once  and  for  ever  whether  the 
gun  would  bear  the  process  of  rifliiij;,  beyond  question  and  beyond  cavil  it  would  be 
information  to  the  authorities  ;  and  at  any  rate  it  would  determine  what  method  or 
■ystem  of  rifling,  whether  applied  to  cast  or  wrought  iron,  would  give  tiw  most  tatii- 
factory  results  under  all  the  contingencies  of  tht;  r\  io'\  With  that  view,  some  seven  or 
eight  gentlemen — the  names  are  all  placed  here — were  called  upon  by  the  War  Depart- 
ment to  oontribnte  tbeir  plant  and  give  their  advice,  and  to  state  their  reasons,  and  to 
give  their  opinions,  as  to  the  best  methods  of  cutting  the  interior  form  of  the  cast  -iron 
service  gun  in  the  most  advantageous  way,  in  their  impression,  for  the  public  service. 
Now,  those  trials  are  nearly  completed,  I  may  say  concluded.  I  do  uol  wish,  it  would 
ill  become  me,  to  criticise  the  plans  of  so  many  gentlemen  who  have  devoted  their  time 
and  attention,  and  who,  doubtless,  are  of  oi)inioii  that  their  plans  are  preferable  to 
others.  I  do  not  propose  to  criticise  the  variouii  forms  of  groove,  but  merely  to  give 
fhe  results  as  tbey  have  oocnrred  as  a  fact.  I  have  no  doubt  that  many  gentlemen  will 
follow  me  who  will  advocate  their  own  particular  form,  and  will  give  good  reasons  for 
your  consideration ;  but,  having  to  deal  only  with  the  facts  of  the  matter  and  the 
results  of  the  trial,  I  think  it  is  a  course  open  to  no  caviij  ami  wui  simply  be  for  the 
information  of  the  meeting. 

The  fiL'nr^s  on  these  diagrams  are  all  strictly  correct,  givinfr  the  weight  of  the  shell, 
the  number  uf  grooves,  the  turn  of  rifling,  the  weight  of  the  powder  employed — every 
partientar.  I  wilt  not  pledge  myself  to  precise  accuracy  i  there  may  be  some  trifling 
decimal  as  to  the  depth  of  the  particular  scale  to  which  they  are  drawn ;  but  still,  for 
all  tangible  purposes,  the  shape  of  the  groove,  the  length  of  the  projectile,  are  pre- 
served with  fidelity.  Some  are  lead-covered  projectiles,  some  with  the  zmc  represent 
Sir  William  Armstrong's  shnnt  plan,  some  are  grooves  with  iron  fitted  into  them,  and 
others  have  no  grooves  or  anything  of  the  kind.  Now,  it  appears,  without  specifically 
relating  which  particular  plan  may  be  referred  to,  that  some  four  or  five  guns  on  par- 
tienlsr  plans  had  a  tendency  to  burst,  and  do  invariably  burst  before  the  SOdi  round, 
some  invariably  Imnt  before  the  20th  ronnd,  some  went  on  to  the  300di  round  and 
burst,  and  others  now  stand  having  fired  1,000  rounds,  and  are  still  in  a  perfect  con- 
dition. Therefore,  without  pm-ticularising,  or  without  adverting  to  the  particular  plans 
that  have  stood  1,000  rounds,  or  that  bnrst  at  the  300  rounds,  I  think  it  may  be  tskea 
as  a  datum  that  cannot  be  disputed,  that  if,  with  a  certain  standard  of  value  which  we 
may  term  the  32-pounder  gun,  it  is  proved  that  not  merely  one  or  two,  but  three,  four, 
and  five  guns  of  a  particular  description  burst  before  the  50th  round,  and  that  some 
three  or  four  rounds  of  a  particular  description  burst  under  200  rounds,  and  that  of 
another  description  two  gnns  bur^t  at  300  rounds  ;  and  on  tlie  other  hand,  that  gnns  of 
a  particular  description  stand  1,000  rounds,  there  is  good  ground  for  those  who  have  the 
direction  of  theae  matters  to  say,  and  reason  very  fairly  by  analogy,  that,  whatever  nuy 
be  the  reason,  this  particular  form  of  grooving  or  rifling  has  yielded  a  more  satisfactory 
result,  inasmuch  as  the  guns  have  resisted  to  a  much  greater  extent  than  the  others. 
I  think  it  is  a  sound  ground  to  go  upon,  and  it  is  also  clear  and  incontestable  that  if 
you  admit  the  premises  in  reference  to  the  caat-iron  gun  it  cannot  be  denied  that  the 
same  rule  is  applicable  in  reference  to  the  wrought  iron,  that  if  you  say  yon  have  a 
better  result  with  the  cast-iron  that  it  will  be  also  led  to  apply  to  the  wrought  iron. 
But  I  may  be  permitted  to  mention  this,  that  a  most  remarkable  fact  has  come  out  in 
these  experiments,  and  that  is  this,  that  in  reference  to  the  lead-coated  projectile,  if  it  is 
put  on  evenly  as  in  some  projectiles  in  a  thin  form,  and  you  pass  one-eighth  of  the  weight 
of  projectile  as  a  charge,  the  lead  is  given  off* from  the  projectile  on  tbe  discharge  of  the  guu 
in  the  shape  of  an  amber-coloured  cloud,  called  lead  fumes.  I  purposed  showing  tbe 
experiment,  but,  unfortunately,  my  apparatus  became  broken  ;  but  if  you  throw  lead  iua 
finely-divided  form  upon  an  intense  tlume  it  is  given  off  in  fumes  at  once.  It  will  be  a 
pretty  experiment  for  a  lecture-table,  but  still  it  has  been  so  often  witnessed  by  geatle- 
men  who  have  seen  the  lead  projectiles  fired,  that  it  is  scarcely  worth  while  repeating  it 
before  the  professional  part  of  the  audience;  and,  furthermore,  it  is  known  that,  if 
you  exceed  a.charge  of  one-eigUth,  and  go  to  the  charge  ul  ouc-iourth,  you  are  then 
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€xpoMd  to  tnotlier  Miiree  of  ineonTenience,  the  positive  melting  and  remeining  of  the 

lead  in  the  bore  of  the  gun  ;  that  is  the  result  of  the  experiment  iit  Shoeburyness  alluded 
toby  Col.  Letroy.  If,  on  the  other  hand,  the  lead  is  put  on  thicivly  and  mechanically, 
as  in  another  description  of  projectile,  aud  you  go  bi^yoad  the  tenth  of  weight  in 
the  charge  of  powder,  as  la  proved  by  a  great  namber  of  elaborate  and  practieal 
experiments  iit  Shoeburyness,  the  cast-iron  gun  bursts;  that  is  absolute,  there  is  no 
escape  from  it,  because  it  applies  to  all  modes  of  riding  in  wliich  the  lead-coated 
projectile  ie  nsed.  If,  on  the  other  hand,  yon  fit  into  a  groove,  of  whatever  form  yon 
like,  an  iron  contour  on  the  outride  of  the  shell,  or  this  kind  of  thing,  or  anything  of 
that  kind  (pointing),  after  a  certfiin  number  of  rounds  the  edges  of  the  grooves  crush, 
and  iiBDiediulely  uu  the  cruhhiug  ui  the  edge  of  the  gruuvcs,  the  burstiug  of  the  gan 
follows  as  matter  of  course.  So  Chat  these  experiments  with  the  experimental  rifled  gna 
Imve  yielded,  I  believe,  to  those  who  hiive  the  direction  of  all  matter!  eOttCeming 
artillery,  very  importaut,  sud,  1  believe,  very  valuable  results. 

The  queatioD  of  initial  Telocity  has  been  more  than  once  alloded  to,  especially  by  Capt. 
Fishboume  and  by  Sir  William  Armstrong:.  Now  Capt.  Piishbourne,  1  believe,  held 
that  it  was  impossible  to  obtain  snfficieiit  initial  velocity,  if  I  understood  him  correctly — 
I  hope  he  will  correct  me  if  1  make  any  error — with  the  ride  projectile  ;  and  he 
grounded  hia  preference  of  the  round  aUot,  or  the  old  service  ammunition,  in  compariaofi 
Tvtth  t{ie  elongated  j)rojectile,  to  its  very  greatly  increased  initial  velocity  in  comparison 
with  the  rided  gun  at  present  in  use.  Now,  while  admitting  the  value  of  the  high 
initial  velocity  of  tbe  98Miwt.  68-pouoder  gun,  T  muat  aubmit,  with  all  deference  to  Capt. 
Fishboume,  that  it  is  nut  at  all  proved,  and  never  hasl}een  tried  to  the  present  moment^ 
uttfil  Sir  William  Armstrong  infntifirK d  that  a  0-pounder  gun  fired  a  few  experimental 
sliots  at  bhoeburyuess  the  other  duy  with  a  quarter  charge — that  the  rifled  gun  had  ever 
been  tried  with  approximate  cbargea  of  powder  in  comparison  with  the  service  68- 
pounder  gun.  Now  it  is  not  at  all  clc^r  that  it  cannot  be  done.  1  am  of  ojiininn  that 
it  can  be  done  ;  in  fact,  1  have  been  for  months  endeavouring  to  impress  this  matter 
npon  the  attention  of  the  anthoritiea ;  and  so  far  bock  as  the  13th  of  BCarch,  1862,  I 
had  the  honour  of  addressing  a  letter  to  the  Select  Committee  on  this  very  subject.  It 
mik'ht  h«-  too  long  to  read,  I  won^t  trouble  you  witli  it,  but  the  main  point  is  this  : 
enuiicmung  that  the  riUcd  guns  had  never  been  tried  upon  equal  termti  with  tbe  service 
gun,  or  what  is  known  as  the  service  gun,  that  they  liad  never  been  tested  with  high 
initial  velocity,  and  bri<  fly  suggesting  the  method  by  which  gtms  could  be  constructed 
and  tried,  having  the  rifle  motion  communicated  to  the  projectile,  using  one  fourth  of 
the  weight  of  powder  of  that  projectile,  and  having  an  initial  velocity,  as  I  aaid  in  my 
paper,  of  1,650  feet  per  second,  1  firmly  believe  that  with  the  advantage  which  np  to  the 
present  moment  has  incontestably  been  held  at  certain  ranges  by  the  service  or  round 
shot,  would  be  fouud  to  vanish  comuletely  if  tested  againsi  rifled  shuts  with  high  initial 
veloeity,  at  the  same  dlataneea.  1  can  flrmly  believe  that  it  is  perfectly  poesible, 
and  in  fnrt  I  may  say  that  to  niv  knowlf<ige  it  has  been  done,  and  I  have  communicated 
that  knowledge  to  the  War  Department.  It  has  already  been  done  with  rifled  pro- 
jectiles eapabte  of  pnnching  through  the  thickeat  plate  known  in  modern  warfare — it  is 
a  misnomer  to  say  modern  warfare — but  for  the  purpose  of  defending  iron  ships  they 
have  already  been  punched  and  p<'rforated  by  elongated  rifled  projectiles  at  high 
velocity.  1  have  by  letter  communicated  that  to  the  War  Department,  and  offered  to 
place  drawings  at  their  dispoaaL  It  is  needless  to  say  more  npon  that  point.  In 
referent- -to  this  paper  of  the  13th  of  March,  lBb'2,  I  believe  it  will  be  recognized  by 
those  who  have  authority,  that  it  was  one  of  the  first  recognitions  of  the  important 
point  of  oommunicating  to  rifled  projectiles  a  high,  initial  velocity,  and  I  do  not  doubt 
that  when  it  is  fairly  tried,  not  only  it  give  results  that  will  surprise  the  profession, 
but  T  do  not  doubt  that  the  very  elaborate  experiments  of  the  Iron  Plate  Committee 
will  have  to  be  gone  over  again,  and  I  hope,  with  results  that  will  alford  great  benefit  to 
those  who  have  the  charge  of  the  construction  of  our  ships,  and  no  doubt  affbrd  a 
mass  of  inform  itii  'i  tii  the  ji'-ofession,  atid  amply  reward  those  entrusted  with  the 
onerous  duty  of  ti  siutg  those  experiments  again.  1  had  the  honour  of  laying  before  the 
Select  Committee,  plans  for  the  brass  gun  of  the  service — converting  it  ioto  a  rifled 
gun— which  embraced  a  distinct  propot^ition,  and  stated  that  it  was  not  necessary  to 
have  a  large  amouut  of  ovality,  but  that  th  (u  dity  would  be'somcthing  like  what  it  13 
in  tbe  9>pouuder  gun,  not  quite  one-tenth  ut  au  inch,  and  such  an  arrangement  roade^ 
without  the  use  of  lead  upon  the  shot,  that  upon  the  explosion  of  tbe  powder  the 
projeolile  woiUd  conform  to  the  bore,  and  receive  the  rifle  motion  with  perfi»et  facility. 
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I  regret  that  it  was  not  thoaght  necessary  to  try  it  at  the  time,  bnt  it  is  one  of  tboae 
propositions  that  will  MflM  roimd  in  time,  and  I  luiTe  no  doubt  will  be  tried  hereafter. 

Without  detaining  you  longer,  pcnnit  me  to  make  one  observation.  Reference  has 
been  made  both  by  the  noble  chairman  and  by  Sir  William  Armstrong  to  the  question 
of  breech-loadera.  It  is  a  moot  qnestion  whether  the  gnn  for  the  naval  serviee  should 
be  a  breech  or  muzzle  loader.  I  confess  T  am  not  satisfied  that  the  finality  of  breech- 
loading  ordnance  lias  yet  been  arrived  at.  I  believe  Sir  William  also  expressed  himself 
to  that  effect  tu  the  civil  engineers,  when  on  a  late  occasion  he  addressed  them,  that  in 
reference  to  the  heavy  ordnsnce,  he  was  also  of  opinion  that  furdier  experiments  were 
necessary,  and  he,  in  a  most  philosophical  and  admirable  manner,  explained  to  the 
meeting  some  further  experiments  he  was  carrying  out  for  the  benefit  of  the  country. 
Bearing  ia  mind  that  the  observations  I  or  any  other  gentleman  may  make,  are  solely 
for  the  benefit  of  the  service,  I  may  perhaps  be  permitted  to  explain  to  the  meeting  a 
very  admirable  plan ;  it  is  not  my  invention,  but  I  believe  it  holds  out  great  promise 
and  is  de8er^'ing  of  the  very  gravest  consideration,  and  I  am  sure  the  great  talent  of 
Sir  William  Armstrong  could  not  be  better  developed  than  by  testing  the  thing  in  that 
fair  rind  equitable  wfiv,  that  I  am  sure  he  will  feel  a  pleasure  to  do  when  it  is  brought 
before  bim.  Some  four  or  five  years  ago  1  had  the  honour  of  bringing  it  before  the 
Select  Committee,  and  through  the  courtesy  of  Mr.  Clay  I  had  an  opp<Ntomty  of 
brii^(ing  to  the  door  of  this  Institution  a  gun  made  somewhat  on  this  plan,  but 
unfortunately  its  we!^?;ht  precluded  the  possibility  of  introducing  it  into  the  theatre,  so 
that  1  very  much  rt  L^i  Lt  1  cauuot  liavc  the  opportunity  of  showing  the  actual  gun  itself 
to  the  assembly.  Still,  If  yoQ  will  bear  wi^  me  one  moment  I  think  this  will 
•uflSciently  elucidate  the  matter  and  bring  its  prominent  features  to  the 'notice  of  the 
assembly.  I  must  premise  by  saying  I  have  no  doubt  you  remember  the  statement  in 
the  various  papers  diat  a  wonderAil  breech-loading  gun  had  been  tried  in  Franee,  that 
it  was  carried  wonderfully  swathed  up  and  hi4iden,  great  secresy  observed,  and  no 
one  knew  what  it  was.  I  am  informed,  and  have  every  reason  to  believe  it  to  be 
perfectly  true,  that  tlie  breecli-ioadinggun  tried  on  board  the  "  Gloire"  is  substantially  on 
this  plan,  and  that  the  success  that  it  has  met  with  before  the  French  authorities  is  such, 
that  my  imprf-sion  is  that  it  is  well  worthy  of  a  trial  and  active  consideration  at  the 
bauds  of  our  authorities.  The  breech-closer  is  simple,  and,  without  criticizing  that* 
or  saying  one  word  in  reference  to  the  many  plans  of  breech-loaders  that  have  been 
brought  before  the  authorities,  I  believe  it  may  be  held  as  a  definition  that  a  breech* 
loader  for  artillery  pnrposes  is  perfect  in  proportion  to  its  simplicity.  Now  sim- 
plicity, I  believe,  may  be  defined  as  meaning  fewness  of  parts  ;  Llict  i-lore,  to  hold  to 
the  definition  as  correctly  as  possible,  if  you  have  a  gun  which  consists  merely  of  two 
parts,  the  barrel  proper  and  the  closing  screw,  I  think  it  must  be  held  as  an  advantage 
over  another  kind  of  breech-loader  consisting  of  more  parts.  I  may  be  in  error>  but 
that  is  my  impression.  Now,  yon  will  percdve  that  the  circle  represents  the  cylindrical 
portion  or  bore  of  the  gun  ;  that  of  course  may  be  rifled  in  any  form,  or  n on  rifled,  as  it 
may  be  required  ;  and  the  postcritjr  portion  of  thi<^  a:nn  is  so  arranged  that  the  closing 
screw  which  is  represented  here  is  uot  iu  au  aiiai  iiae  with  the  bore  of  the  piece. 
Consequently  the  screw  itself  may  be  termed  as  eicentrie  to  the  bore.  It  is  therefore 
obvious  that  when  you  wish  to  load  the  gun  yon  have  merely  to  give  the  handle  a  half-turn, 
and  the  hole  which  perforates  the  breech-screw,  which  is  of  a  very  massive  kuad  indeed, 
is  brought  precisely  in  a  line  with  the  axis  of  the  piece.  Yoa  then  lus^  yonr  charges— 
there  are  easy  means  of  regulating  your  charge  so  that  it  cannot  work  too  far — that  is 
very  easily  done,  and  with  one  hnlf-turn  of  the  screw  the  gun  is  thoroughly  closed,  and 
the  resistauce  oppoi»ed  to  tlie  cimrge  is  of  course  very  enormous,  because  the  screw  is 
very  great  indeed,  very  thick  and  very  solid,  and  not  liable  to  be  broken  or  cracked  by 
tlir  discharge  of  the  powder.  It  occurs  to  me  it  is  well  worthy  of  the  srrious 
consideration  of  those  who  have  authority  in  these  matters,  and  with  that  view  I 
thought  it  would  he  inter^ting  to  the  meeting  to  bring  a  matter  in  which  I  have  not 
the  slightest  interest  before  you  for  their  consideration. 

I  have  somewhat  overstepped  tlie  time.  If  I  have  said  anything  that  may  at  all 
elucidate  tlic  question  of  naval  guns,  it  vrill  hare  afforded  me  the  greatest  possible 
pleasure.  And,  in  condttslon,  I  may  state  this,  that  I  do  believe,  that,  for  a  naval  gun, 
it  is  of  the  highest  importance  to  have  a  gun  of  large  calibre  and  heavy  projectiles,  and  a 
proportion  of  powder  not  less  th^n  one  fourth  of  the  weight  of  that  projectile,  let  it  be 
rilled  or  not.  And,  in  reference  to  tbe  qnestton  as  to  the  posaibility  of  shooting  the 
ordinary  service  shot  firom  a  rifled  gan«  I  think  that  nay  be  disposed  of  in  two  words. 
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The  Lanouter  tried  in  the  Crimea  not  only  ftred  elongated  projectiles  Irat  tfie 
semce  projectile,  and  it  is  on  official  record  that  many  of  those  guns  before  Sebastopoi 

fired  ns  many  between  2,000  and  3,000  rounds  of  the  service  projectile  ;  they  have  been 
brought  borne  to  England,  and  are  still,  some  of  them,  as  far  as  the  bore  is  concerDed, 
in  an  efficient  state,  and  that  there  is  no  dilHenlty  whatever,  and  it  is  so  reported  hf  tibe 
Select  Committee  of  the  ppriod,  in  firing  round  projectiles  from  tbe  oval-bore  gtin,  and 
that  the  accuracy  and  range  of  the  round  projectile  when  tired  from  a  gun  so  bored  is 
ai  great  and  at  aecnrate  an  the  lenrice  gnn  fired  in  tihe  ntnal  way. 

Colonel  WiLFORD  :  Although  I  must  despair  of  saying  anything  equal  in  interest 
to  that  delivered  by  Sir  William  Armstrong  and  my  friend  Mr.  Lancaster,  I  hope 
I  shall  compensate  for  it  by  my  brevity.  I  may  say,  incideDtally,  having  had  the 
honour  some  years  ago  of  belonging  to  what  was  called  the  Lancaster  Committee  on 
Mr.  Lf^ncr^s♦er's  gnn,  that,  in  conjunction  with  Sir  Thom'^'?  Maitland,  I  directed  one  of 
the  experiments  just  alluded  to.  His  gun,  although  rided  on  the  OTal  bore,  to  our 
apprehension  threw  round  shot  quite  as  well  as  the  ordinary  bore.  I  merely  mention 
that,  as  I  happen  to  be  cognisant  of  the  fact.  I  wish  to  say  a  word  or  two  about  cast- 
iron.  What  Mr,  Lancaster  said  is  perfectly  rorrect,  and  1  may  state,  on  the  authority  of 
Sir  Richard  Dacres,  who  commanded  the  artillery  in  tiie  Crimea,  that  some  t^b-pounders 
baling  been  lent  to  the  Fremdi,  they  endured  2,000  rounds.  We  also  know  that  at  the 
sierc  of  Stin  Sebastian  our  iron  puns  stood  300  rounds  a  day  of  full  brenrhing-  charge.  It 
was  by  means  of  these  iron  guns,  the  French  using  brass,  that  the  Duke  of  Wellington 
was  enabled  to  open  his  brsaches  sooner  than  was  ezpeeted»  and  before  the  French 
could  relieve  the  place.  It  could  not  hiwc  been  done  but  by  the  use  of  iron.  Every  one 
is  poejnfsant  of  the  bursting  of  the  mortar  at  Sveaborg.  In  a  very  learned  and  elaborate 
lecture  delivered  in  this  Theatre  it  was  endeavoured  to  be  established  that  tlie  iailure  was 
due  to  the  form  of  construction.  It  was  shown  there  were  certain  lines  of  fracture,  by 
certain  laws  of  crystallography,  where  the  fracture  mwt  necessarily  take  place.  But 
other  mortars  were  made  on  these  same  lines,  and  they  stood  2»000  rounds  fired  quickly 
with  90  lbs.  of  power,  showing  that  the  form  of  the  gun  is  mere  moonshine  compared 
with  the  quality  of  the  metal.  It  is  dear,  then,  that  cast-iron  will  do  the  work  if  yon 
cjin  get  it.  But  there  the  difficulty  arises  ;  you  cannot  get  it.  T  believe  a  combi- 
natioa  of  so  many  circumstances  is  required — fine  metal,  great  heat,  and  so  on — that 
no  ironftflinder  wonid  undertake  to  produce  two  pieces  alike.  Therefore,  I  thhnk  we 
mnst  ronic  to  the  f-ame  form  of  wrought  iron — either  on  the  roil  ^y^trm,  v-hich  T 
believe  is  the  most  satisfactory,  or  on  some  other  mode.  Allusions  have  been  repeatedly 
made  to  the  chaiige  of  one-fonith.  That  is  one-fonrth  the  weight  of  the  shot.  It  may 
appear  to  the  audience  that  that  is  the  normal  charge.  But  it  is  by  no  means  so,  for  heavy 
batten,'  guns.  Before  our  powder  was  improved  the  rbarge  for  our  guns  in  the  navy  80 
years  ago,  was  one-half  the  weigiit  of  the  shot.  iiuL  our  powder  being  very  much 
improved,  it  was  thought  safe  to  reduce  it  to  one>third.  The  French  very  recently,  if 
not  now,  with  their  1  ni  l  service  of  brass  goni»  not  being  able  to  trust  their  caat-iion, 
fired  with  one>half  the  weight  of  the  shot. 

A  Voice  :  They  do  still. 

Colonel  WiLFORO  :  They  do  still.   Therefore,  in  order  to  get  the  best  effects,  we  are 

not  at  all  necessarily  eon  fined,  if  we  have  n  gnn  strong  enough,  to  a  charge  of  one-fourth 
the  weight  of  the  siiot.  The  reason  why  a  tib-pounder  is  conhued  to  a  one-fourth  chaigCi 
is,  because  the  navy  make  a  great  objection  to  weight  I  was  at  a  joint  Committee>of 
Artilli  ry  find  Naval  Officers,  when  we  proposed  to  have  heavier  guns,  '*  Here,"  we  s  n'd, 
''is  your  (;8>pottoder,  which  only  weighs  95  cwt. ;  you  can  ooly  tire  with  one*fourth  the 
wdght  of  shot"  They  said,  '*  We  cannot  work  anything  hesTier  satisfactorily  on  our 
decks.''  That  was  conclusive.  We  know  that  Captain  Dahlgren  has  introduced  gune 
of  '2  tons — the  11 -inch  gun — showing  that  guns  of  great  weight  can  be  used.  Some- 
tbiog  was  said  about  penetration  being  as  the  square  of  the  velocity.  That  is  to  say, 
with  a  double  velocity  yon  haTC  four  times  the  penetration ;  and  with  a  treble  Tdodty 
nine  times  the  penetration.  That,  then,  is  the  direction  to  go  in,  to  have  the  best  gun 
we  can  get  for  naval  service  which  can  be  fired  with  at  least  one-third  the  weight  of  the 
shot,  I  should  say  three-eighths. 

Mr.  Haddam  :  Instead  of  expressing  any  opinion,  I  wish  to  state  what  bai  lately 
been  done.  Two  years  ago,  when  Captain  Blakely  read  a  paper  here,  T  expressed  an 
opinion  that  hooped  cast-iron  guns  would  not  suoceed,  uxd  1  think  I  am  lu  a  position 
to  state,  from  what  has  been  done  at  Woolwich,  that  tbey  never  csn  succeed.  Colonel 
St.  Genrge  his  hid  four  guns  completed  ;  hut  he  not  only  hooped  them  so  as  to  secure 
them  laterally,  but  the  hooping  went  round  the  back,  so  as  to  prevent  the  breech  blow- 
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lug  out.  All  four  gnns  burst,  andt  if  gentlemen  would  only  take  the  trouble  of  going 
to  Woolwich  to  see  what  has  been  done,  thi  y  will  find  there  these  and  other  hoojved 
burst  guns,  all  marked  with  the  names  of  the  inventors.  There  is  a  very  larjfe  family 
of  burst  gQDB  of  Sir  VTiUiaiii  Armatroog — I  do  not  apeak  of  the  coil  guns,  bat  of  the 
cast-iron  hooped  guns  and  the  shunt  guns — and  there  is  the  gun  of  ahnost  every  in- 
■ventor  there,  but  more  particularly  the  cast-iron  hooped  gun.  I  was  present  the  day  the 
Walker  gun  burst.  1  beUevc  it  stood  70  rounds  with  increasing  charges.  Perhapa  it 
will  be  as  well  to  state  what  that  is.  It  is  first  of  all  fired  10  rounds  with  the  service 
charge  and  1  shot,  10  roiinf!^  with  2  shots,  10  rounds  with  3  shots,  10  rounds  with  4 
shots,  and  80  on  up  to  10  rounds  with  10  shots,  and  I  believe  the  Walker  gua  then 
stood  76  or  77  rounds  without  any  hooping  or  strengthening  at  all*  None  of  the  gnns 
Stfengthened  by  Colonel  St.  George^  I  was  told,  stood  anything  like  the  76  rounds.  I 
may  perhaps  also  state,  what  many  gentlemen  here  do  not  know,  that  in  all  these 
trials,  at  every  tenth  round,  a  gutta-percha  impression  is  taken  of  the  interior  uf  the 
gan,  and  in  all  cases,  as  well  hooped  as  not  hooped,  there  waa  an  invariable  tendency 
to  begin  to  crack  at  the  vent.  Since  a  cast-iron  gun  begins  to  crack  in  the  bore  without 
reference  to  the  external  portion — and  it  is  only  a  question  of  time — those  cracks  con- 
tinually extend,  and  it  seems  ntterly  absurd  to  put  the  hooping  ontaide  where  it  does  not 
etop  it.  Itappears  to  meimpoaaible  ti  it  the  hooping  can  do  any  good.  I  am  aware  of  the 
two  plans  of  Mr.  Lancaster  and  (Ja})tam  Cafiio.  They  were  hooped  all  over ;  they 
were  very  thick  indeed,  and  they  ail  went  at  much  less  than  the  cast>iron  guns  witl^ 
ont  any  hooping  at  alL  If  that  be  the  case,— and  the  Ordnance  Select  Committee  Iw^e 
got  all  these  facts, —  there  is  no  longer  guess-work  and  moonshine  at  Woolwich  as  there 
used  to  be  ;  there  is  a  record  kept  of  every  shot,  the  ranges  and  charge  of  powder,  and 
every  particular  ;  I  do  not  know  to  what  exteut  the  facts  are  published,  but  I  have 
never  had  any  difficulty  in  obtaining  the  information  when  it  tuia  been  asked  for  in 
a  fair  spirit,  and  I  presume  any  gentleman  in  the  strvices  can  get  this  informatioil. 
Here  is  a  plaster  cast  of  the  vent  of  a  gun  ;  you  see  the  cracks. 

I  would  DOW  allnde  more  particularly  to  Captain  Fiabboume'a  remarlE  in  reference  to 
what  he  deemed  service  guns,  and  the  mode  of  rifling  beat  adapted  to  those  guns.  Mr. 
Lancaster  told  us  generally  that  there  werfe  several  competitors,  and  he  did  not  like  to 
mention  names,  the  sum  and  substauce  being — I  may  slate  the  fact — that  his  gun  stood 
the  1,000  rounds  for  the  simple  reason  that  it  has  been  fired  first,  and  there  has  tKwn  no 
time  for  the  others  to  be  fired  yet.  Mr.  Britten's  has  been  fired  800  rounds,  mine  has 
not  been  fired.  It  takes  a  long  time  to  get  all  these  things  done,  and  1  may  state,  to 
satisfy  Mr.  Clay,  that  he  is  not  the  only  person  who  has  burnt  so  much  powder,  that 
even  that  gun  of  Mr.  Lancaster  has  burnt  a  thonaaud  pounds  of  powder  and  sent  out  an 
eitraordioary  quantity  of  shot. 

My  attention  has  been  turned  into  quite  another  channel.  Captain  Blakely 
and  many  other  gentlemen  heie,  seem  to  have  taken  it  for  granted  that  it  is  a  ques- 
tion of  cast-iron  guns  or  wrought-iron  guns.  1  do  nut  think  so  Many  gentle- 
men here  probably  have  heard  of  Mr.  Robert  Mushef,  of  Coleford,  in  the  Forest 
of  Dean,  who  is  perhaps  one  of  the  greatest  mineralogists  and  experimental  chemists  in 
England.  For  many  years  I  have  represented  him  in  London,  and  when  I  was  here 
last,  I  could  only  allude  to  what  I  hoped  to  perform.  1  v  iM  now  state  f  u  ts  which  I 
believe  will  go  further  than  my  opinion  or  the  opinion  of  anybody  else  in  proof 
qI  what  haa  been  done.  In  the  first  place,  here  is  a  mtn  cast  bar  of  Mnshet's 
metal  (pointing  to  one  on  the  table).  A  piece  was  planed  out,  and  that  piece  so 
planed  out  was  sent  to  Woolwich  to  Mr.  Anderson  to  test  it.  1  will  read  what 
Mr.  Aoderson  said  of  it : — *^  Mr.  Andeisou  presents  his  compliments  to  Mr.  Haddan, 
and  begs  to  inform  him  that  the  strength  of  tbe  material  tested  is  as  follows  >— 
tst  specimen,  48  tons  IG  cwt.,  18  lbs.  per  inch ;  2nd  specimen,  16  tons  1  cwt. 
1  qr.,  13  lbs.  per  inch."  I  will  now  give  from  ihe  same  authority  what  the  strength 
is  of  the  wrought  iron  of  which  the  wrought-iron  guns  are  made — Bowling  Iron 
Company,  24  tons  per  square  inch ;  Taylor  and  Company,  25  tons  per  square 
inch;  best  Swedish,  '23  tons  per  square  inch;  Brown  and  Hughes,  23  tons  per 
square  inch;  Blaenavun  Company,  2'6  tons  per  square  inch."  The  inference  was, 
therefore,  that  if  we  4H>uld  make  a  gun  to  bear  the  same  tensile  strength  that  thu 
bar  did,  that  there  was  au  end  of  all  hooping,  coiling,  forging,  or  anything  of  the  sort* 
It  will  put  au  end  to  the  question,  because  1  presume  everybody  will  admit,  that  if  you 
can  cast  a  gun  that  will  stand  a  greater  tensile  strain  lu  the  proportions  of  two  to  one 
ovor  any  other  guns,  it  must  be  better  than  any  hooping  under  the  snny  provided  the 
gun  will  oiily  staad«   Since  theot  Mr.  Wm«  Fairbaim  lias  made  a  series  of  experiments, 
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■nd  has  arrived  at  dib  raanlt :  one  apeelmen  atood  62  tooa  to  the  aqvare  Inch,  another 

specimen  stood  fif?  tons  to  thf  ?qnarr  inr!i  ;  annthrr  specimen  stood  71  tons  ;  another 

apecimen  stood  5d  toas  ;  and  so  on,  the  average  beio^  some  61  or  62  tooa  to  the  square 
inch. 

Colonel  WiLVORD ;  la  that  tha  measure  of  the  resisting  power  of  a  gun  ? 

Mr.  Haddav  r  Yes ;  I  am  coming  to  that.  The  Ordnance  Select  Committee,  I 
thiok,  took  a  very  proper  precaution,  and  said,  '*  That  is  all  ver;  well  theoretically. 
We  dare  say  it  is  ao,  but  we  do  not  believe  anything  that  we  do  not  ae«.  Wo 

should  like  to  have  a  gun  sent  to  try,  and  then  we  shall  know  what  it  really  is." 
The  consequence  was,  a  gun  was  sent  in  eighteen  months  ago,  it  was  bored  in  the 
Avaenal,  and  that  was  tested  with  the  endurance  round.  1  will  read  you  the  teat ;  it  ia 
Twy  short 

Rbpokt  of  BxFSKiiuM*  swriod  on  In  tho  Buestixo  Ciea,  83rd  Jaamatf,  1861« 


To  test  the  power  of  endurance  of  a  6*cwt.  gun  made  of  Mushet's  iron. 


Nature. 

No. 

* 

W  eight. 

Length. 

Calibre. 

•  • 

•  • 

Cwt.  qrs.  lbs. 
6      2  8 

Ft.  In. 

5  \0\ 

A  inches. 

The  foUowing  TsMe  shows  the  reralto 


Date. 

No. 
of 

.., 

Cartridge. 

Wads. 

Cylindera. 

Bemerks. 

Rounds. 

Length 

jweight 

1 

Length. 

Weight. 

10 

Indies, 
4 

lbs.  ois. 
6  8 

10 

H 

10  5 

10 

8 

13  12| 

10 

10 

17  5 

10 

1 

13 

SO  10 

10 

14 

24  1 

10 

16 

37  8 

10 

17* 

30  15 

10 

1. 

20| 

34  6 

An  impression  of  the  vent  taken  tt  the  90th  ronnd,  shows  a  slight  wesring  of  the 
bottom,  but  no  indication  of  fis&urei!. 

Soppoaing,  therefore,  large  guns  can  be  made,  you  may  load  them  to  the  muzzle.  I 
have  nev«r  heard  war  eathoritj  give  smy  presaore  h%her  then  83  tone  to  the  aqoare  incb. 
I  suppose  25  is  the  hi|^t  jou  esn  get.   If  we  ean  rselly  get  to  60  or  70  tons  to  * 

VOL.  VI.  li 
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■qnare  inch  it  is  quite  eyident  yon  can  get  tiw  gun  that  will  nerer  bnrst.   There  is  i 

gnn  in  the  Institution  that  is  made  of  this  metal  fimply  cast,  without  any  forging,  tilt- 
ing, or  hammering,  but  simply  cast,  and  the  gun  tested  at  Woolwich  was  also  cast,  and 
was  delimed  rough,  so  that  there  might  be  no  doubt  on  that  point.  The  Government 
asked  if  we  would  deliver  a  25<pounder  gun.  We  did  so,  ant!  thnt  thnt  mit^ht  be  tried 
in  comparison  with  Sir  William  Annstroog's  gun«  it  is  turned  externally  to  look  exactly 
like  it.  It  is  rifled  in  the  tame  way  ind  fired  witli  the  mme  projectiles.  Tliat  hu 
bidmrto  flood  the  ordinary  double-proof  diarges,  and  it  is  now  wailing  the  endurance 
charge.  The  next  step,  1  presume,  will  be  to  ask  for  a  40-pounder,  and  ])08sibly  a 
70-pounder ;  and  the  only  question  will  be  when  the  ultimate  rebults  will  come,  because 
•U  these  thinge  take  a  long  tiene  to  do.  Tiieee  guns  will  be  Tcry  cheap,  because  this 
metal  is  not  half  the  price  of  brass.  It  is  a  mere  question  of  the  construction  whether 
it  is  to  be  a  breech-loader,  a  muzzle-loader,  or  on  any  other  plan  you  like,  and  by  that 
means,  supposing  we  can  get  that  strength,  we  csd  then  fire  an  elongated  shot,  I  aoa 
quite  certaiD)  at  the  same  initial  velocity  as  yon  bow  get  from  the  round  shot.  Mr. 
Lancaster  and  Sir  William  Armstrong  both  seem  to  conclude  that  to  get  the  same 
initial  velocity  with  elongated  shot  that  is  got  from  spherical  shot,  requires  a  charge  of 
about  one-fonrth  of  the  weight  of  the  shot.  I  apprehend  therefore  Mr.  Lancaster  can 
never  dr*  ara  of  using  the  service  gun  rifled,  since  in  all  the  eKperimenta  he  talked  of 
the  charge  was  less  than  one-eighth. 

Mr.  Bashlbt  BKfTTEN ;  At  this  late  hour  of  the  evennigi  I  will  eadeavoiur  to  make 
my  remarks  as  brief  &s  possible.  Hlfing  bem  engaged  for  mauy  years  past  in  making 
experiments  with  rifled  cast-iron  guns,  the  only  kind  of  guns  which  I  have  had 
opportunities  of  experimenting  with,  I  vnll  just  give  you  the  results  of  these 
experiments. 

In  thp  first  instance,  however,  I  will  show  the  natare  of  my  projectiles.  This 
diagram  will  exempUfy  it  (Plate  II.  figs.  19,  20,  21,  22.)  Fig.  19  shows  a  cast- 
iron  slwIL  At  the  bate,  of  the  shell  I  put  a  casing  of  lead.  On  the  explosion  of 
the  powder  the  lead  becomes  driven  up  as  a  wedge,  expands  and  fills  up  the  bore, 
and  finds  its  way  into  the  rifle ;  and  the  rifling  acting  upon  the  lead  gives  it 
the  desired  rotation.  The  same  principle  is  shown  in  fig.  20,  a  shell  capable  of 
firing  molten  iron.  Fig.  21  is  a  segmeatal  shell,  and  fig.  22  a  solid  shot.  This  is  what 
I  claim  to  be  my  principle  for  the  purpose  of  obtaining  rotntion.  This  is  the  wedge.  If  I 
increase  the  lead  wedge  more,  if  1  make  the  base  of  the  wedge  greater  than  I  have  shown  it, 
the  effect  of  it  is  that  I  get  a  greater  area  of  base  of  wedge.  The  wedge  is  tightened  up 
by  the  action  of  the  powder  lo  a  great  extent ;  whereas,  if  I  keep  to  the  point  sufficient 
to  give  expansion  to  till  the  gun,  the  remf^inder  of  the  shot  receives  the  powder  on  the 
base.  It  is  not  bound  to  tighten  the  shot ;  and  by  catting  this  off  just  at  the  point  I 
get  anffident  expansion.  All  the  rest  of  the  powder  goes  to  expel  the  shot,  not  to 

tighten  the  shot  up  in  the  gun.  That  is  a  very  important  point,  because  I  find  that 
by  merely  placing  the  width  of  this  wedge  the  one-eighth  of  an  inch  the 
resistance  becomes  so  much  greater  tiiat  it  loses  considerably  in  range  and  increases 
the  recoil. 

I  will  simply  state  that  I  have  tried  seven  gans  with  projVrtiles  of  that  nature.  There 
were  two  d.pouoders  that  were  fired  in  1855.  There  wa^i  a  32-pounder  56-cwt  fired 
in  1856 ;  from  that  gnn  I  ha?e  fired  300  rounds.  From  another  32-pounder  58- 
cwt.,  in  1860,  nearly  900  rounds  have  been  fired;  and  from  a  68*poander  95  cwt* 
300  rounds  have  been  fired.    Not  one  has  yet  been  injured. 

Lately,  some  interesting  experiments  have  been  made  for  the  purpose  of  ascertaining 
what  margin  of  strength  there  is  ia  the  guns  beyond  that  at  which  I  taxed  them.  They  were 
put  into  the  bursting  cell.  The  same  charge  of  powder  that  I  hnvr  brm  in  the  habit 
of  using  was  used.  I  fired  from  the  32-pounder  ten  rounds  of  46  lb.  service  shot ;  ten 
rounds  of  72  lb.  shot;  ten  rounds  of  961b.  shot,  when  the  gun  was  not  injured. 
From  another  32-pouoder  gun  I  fired  the  same  series  of  shot,  and  then  went  on  with 
ten  rounds  of  12o  lb.  shot ;  ten  rounds  of  144  lb.  shot ;  and  the  gun  burst  at  the 
fourth  round  of  the  168  lb.  shot.  A  68-pounder  was  then  tried,  firing  ten  rounds  of 
90  lbs. ;  ten  rounds  of  135  lbs. ;  ten  rounis  of  180  lbs.;  ten  rounds  of  2251bs.  ;  ten 
rounds  of  270  lbs ;  and  ten  rounds  of  3151bs.  with  the  proposed  service  charge  of 
7i  lbs.  of  powder,  and  then  burst. 

It  seems  to  me  that  in  the  question  that  has  been  discussed  this  evening,  reference 
has  always  been  made  to  the  quantity  of  powder  rather  than  to  the  effect  of  that 
powder  upon  the  sho    How,  I  think  that  it  hardly  a  foir  way  of  measoring  the 
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efficiency  of  •  gun,  by  judging  of  the  quantity  you  ean  put  into  that  gnu.  The 
question  should  rather  be,  which  is  the  best  gan  that,  with  the  smallest  charge  of 
powder,  gives  the  highest  iuitiai  f elocity  to  the  ahot  ?  The  aocompanying  figure  (A) 
tepKsenU  the  space  ooeapied  by  the  charge  in  the  bore  of  the  40-poander  Armitrong 
gun.  I  believe  the  cartridges  are  12  inches  long.  Figure  (B)  represents  the  bore  of 
nay  32-pounder  gun,  firing  a  501b.  shell,  which  is  the  nearest  comparison  I  can  make  to 
the  Armstrong  40-ponnder.  The  charge  in  that  is  one-eighth  the  weight  of  the  pro- 
jectile, 5  lbs.  of  powder.  The  ditrge  in  nine  is  5  lbs.  of  powder,  one-tenth  the  weight 
of  the  projectile.  Yet,  from  tome  cause  or  other,  the  initial  velocity  which  T  g^et  with 
this  5  lbs.  of  powder,  distributed  in  the  bore  in  the  way  1  have  explained,  is,  I 
believe,  eonaideraUy  mote  then  the  iaitial  velocity  obtained  with  the  eame  chaige 
of  powder  diaCiibated  in  the  bore  in  the  long  Ibim.  That,  I  believe*  ia  e  very  impor- 
tant point. 


EFFECT  OF  EQUAL  OHABaES  IN  LARGE  AND  SHALL  BORES. 


(A.)     A  KM  STRONG  40-roTlNDER. 


Cauu^e  •   •  •  6Ibe. 

Bore  ...    4'       Prc^ure  on  shot  163  torn 
Area  .    .    .  12-5       Ditto  on  gun  1964  „ 
Initial  veloeiij  1200           Shot,  iOlba. 

(B.)  BitiR»*e  SO-FouHDUu     Biflid  82*Poinn>BB  Ssbtici. 

r 

GhaigeSiba. 

<  -4|in.  

Tons. 

Bore  .  •   .   •      6-375          Pressure  on  shot .   .    .    .  415 
Area  ....     31-9                  Ditto  on  sides  of  gun  .  1204 
Initial  velocity  .  1209-2                           Shot,  dOlbs. 

FnmM  aMamed  18  teni  per  iaeh. 

Sir  Wii  T.T  AM  Armstrong  :  You  had  better  state  the  initial  velncTfie'?. 

Mr.  Bash  LEY  Britten  :  Perhaps  you  will  be  kind  enough  to  tell  me,  Sir  William, 
whether  I  am  right  in  atating  tluit  the  mitiel  veloeity  of  the  40-pouider  ia  about  1 ,100 

feet  per  second  ' 

Sir  William  AaMST&ONO :  Oh»  dear,  no  1  It  is  more  than  that ;  it  is  over 
1,900  feec 

Mr.  Bashlbt  Brittkk  :  Is  it  over  1,200  feet  .> 

Sir  William  Armstrong  :  1  «^hnuld  say  1,200  feet  on  the  average. 

Mr.  Bashlky  Ban  i  kn  :  ihcu  the  initial  velocity  of  mine  m  l,209y{|  feet  per 
aecond.  I  think  it  is  an  important  thing,  because  in  the  one  case  we  have  one- 
tenth  the  weight  of  the  projectile,  end  in  the  ottier  we  lieve  one  eighth  the  weigbt  of 
the  projectile. 

Sir  W11.LI  AM  ABMSittoira  1  It  fa  e  larger  bofe. 

Mr.  Bashlby  Brittbn  :  It  is  a  larger  bore. 

That  is  what  T  am  coming  to  :  thnt  we  lose  something;  by  the  u^e  of  the  small  bore. 
I  have  always  been  using  large  bore  guus.  It  seems  to  me  a  retrograde  step  to  us) 
anaU-bora  gone.  For  this  reason :  yon  do  not  nse  the  initial  force  of  the  powder  to 
the  same  advantage  with  a  smaH  here  as  yon  i^o  with  n  larj^^c  bore.  At  all  events  there 
it  the  fact,  that  with  one-tenth  the  weight  of  the  projectile  from  my  cast-iron  guoi, 
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th»  eipense  of  riflins;  whicli  is  17*.  6i.  each,  that  gun  has  ao  initial  velocity  of  1,209^ 
feeC,  whereas  the  iattial  velocity  of  the  ArmstroDg  lOO-poander  is  only  ju6t  the  same. 
Therefore,  if  inilial  velocity  be  oieineiMre  of  efleeliveDen  of  »  gun,  I  woald  pat  it 
whether  the  okl  OMt-iron  gun,  with  this  very  smell  charge  of  powder, it  not  equal  to 
the  Armstrong  gim,  the  initial  velocity  beinf  the  eame.  That  seems  a  Tery  important 
questioD. 

CoLOWCL  WtLPOKO  *,  Wbtt  ifl  the  weight  and  shape  of  your  projectile  ? 

Mr.  Bashley  Britten:  This  is  one  of  the  shot  that  was  fired  a  longtime  ago. 
[Pointing  to  one  od  the  table.]  The  shot  is  not  similar  la  form  now  ;  1  have  improved 
upon  it.  It  is  now  a  lead-coated  projectile.  The  lead  is  attached  by  means  by  which 
it  can  be  so  6rmly  united  to  the  iron  that  it  never  separates — a  plan  that  has  been 
adopted  by  tlie  (lovernment  for  coating  the  wH^le  of  the  Armstrong  iheU.  and  shot  in 
Woolwich  Arsenal,  and  (or  which  I  have  received  some  reward. 

Colonel  WiLVOUD :  The  gnn  is  rifled  f 

Mr.  Bas,hley  Britten:  The  gun  is  rifled.  The  grooves  are  extremely  shallow, 
being  08  iu  depth.  Having  been  confintd  hitherto  to  the  use  of  ca8t>iron  weaic  guns, 
and  having  succeeded  in  obtaining  that  high  initial  velocity  which  is  equal  to  the 
initial  velocity  Sir  William  Armstrong  obtains  with  his  enormonslj  strong  gans» 
I  thought  it  only  fair  that  I  should  be  allowed  to  compete  with  him  on  equal  terms  ; 
therefore,  I  have  applied  to  the  War  Office  for  a  nine-inch  gun  to  be  made  on  that  very 
bMotifid  principle  which  Sir  William  Armstrong  has  inuodnced,  being,  as  I  bdieve, 
the  only  means  of  making  extremely  strong  guns  now.  The  guu  I  have  proposed  should 
weigh  six  tons,  be  nine  inches  bore,  and  ten  feet  long.  I  have  proposed  it  as  a  brnad- 
aide  gun  for  the  uavy.  I  tbiuk  that  guu  can  be  tired  with  17  lb$.  of  powder  as  a  ntled 
gun,  aad  with  24  lbs.  of  powder,  as  a  smooth-bore  gnn,  to  lire  shot ;  and  the  grooves  being 
so  extremely  shallow,  there  would  be  only  a  very  small  escape  of  windage,  com  pens  itpd 
for  by  a  trifling  increase  in  the  charge  of  powder,  without  increasing  the  strain  upon  the 
gnn.  Althongb  that  night  not  uk  itself  be  sufficient  to  penetrate  the  very  thick  plates 
which  it  is  proposed  to  put  on  ships,  it  is  a  question  whether  as  a  broadside  gna  the 
concentrated  fire  of  three  or  four  such  gnns,  would  not  produce  more  effect  than  a 
single  shot  from  a  still  larger  guu.  I  ijave  proposed  that  for  a  broadside  gun.  Whether 
the  gun  will  be  made,  is  a  question  under  consideration. 

Tiiere  is  one  jioint  to  be  considered  besides.  In  all  my  eipcriments  in  which  it  has 
been  shown  1  have  obtained  this  high  initial  velocity,  I  have  not  increased  the  recoil  of 
the  gun.  The  principle  I  have  gone  upon  is  this. '  I' did  not  know  the  strength  of  the 
cast-iron  gun ;  I  did  not  want  to  tax  it  too  much ;  therefore  I  thought,  if  I  kept 
within  the  usual  amount  of  recoil,  that  I  was  not  iKcrpaping  the  strain  beyond  what 
the  gun  would  bear.  Therefore,  if  these  experiments  ut  mine  show  that  we  can  pro> 
duce  a  cast-iron  gun  with  the  same  initial  velocity  as  the  Armstrong  gun,  and  the  same 
range  up  to  23  deg.  atid  24  deg.  of  elrvfition — and  up  to  that  elevation  itself  tl.e  tr;ij  c- 
tory  is  as  flat  as  that  of  Sir  William  Armstrong's — ^it  is  clear  there  must  be  sometbmg 
in  this  principle  which  I  think  fairly  justifies  ne  in  asking  to  have  diese  guns  tested 
against  Sir  William  Armstrong's ;  not  cast-iron  gnus  against  wrovght-iroii  gons ;  but 

wrought-iron  guns  against  wrought-iron  gnns. 

A  geutleman  said  Ju^t  now  you  could  not  use  rifled  guns  of  more  than  a  certain  weight 
in  conaeqvence  of  the  excessive  recoiL  Now,  in  these  experiments  of  mine,  in  which  I 
have  got  these  long  ranges  and  these  high  velocities,  the  recoU  has  been  less  than  the 
recoils  of  the  same  guns  with  the  old  service  charge.  In  fact,  I  have  regulated  my 
charges  by  that  means.  So  long  as  I  did  not  ineresse  the  recoil  beyond  what  is  the 
usual  amount  of  recoil,  I  thought  I  was  safe,  and  it  has  been  shown  J  have  not  burst  a 
single  cast-iron  smice  gan.  They  have  stood,  not  one  has  failed,  and  I  liave  tried 
seven  of  them. 

Whether  these  csst-iron  gons  are  eaimble  of  facing  rifled  is  still  mider  oonsiderstion  ;  I 
think  the  Committee  are  pretty  nearly  in  a  position  to  come  to  some  definito  oooclnsioii 

on  the  subject. 

The  discussion  was  adyoumed  till  the  following  evening. 
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ADJOURNED  DISCUSSION. 

Wedpesda^  Evening,  llaj  21. 

W.  Stibliko  Lacoit,  Esq.,  in  the  Chair. 

Mr.  MiCHABL  ScoiT,  C.E. :  I  ihall  be  very  glad  to  submit  a  few  obtervatioiu;  but  U  will 
*  be  with  m  good  desl  of  diffidenoo  in  the  presence  of  radi  an  andienee,  inMuraofa  m  I  em 
not  professionally  connected  with  this  subject.   To  me,  Sir/  it  is  e  matter  of  purely  scien- 
tiHr-  interest,  an  i  I  shall  make  my  observationi  ee  biief  es  pomihle^  espeeiaUj  after  the 

inumatiuu  which  we  have  received  from  you. 
In  the  flnt  place,  I  would  wish  to  saj  a  few  wvnds  upon  the  rabjeet  of  breeoh-loading 

guns.  Wo  nil  admire  the  great  iiigenuit}'  displayed  by  Sir  William  Armstrong  in  con- 
structing his  gun,  but  I  think  in  the  case  of  the  large-bore  naval  gun,  breech-loading  is  a 
migtake.  I  was  pautled  tor  a  long  time  to  guess  at  the  supposed  advantages  of  breeeh- 
loadiog;  bnt»  as  diey  were  etated  by  Sir  William  Anuatrong  at  the  last  meeting,  we  can 
have  no  loncrer  any  hesitation  upon  the  point.  The  first  advantage  he  stated  was,  that  the 
men  who  were  working  the  gun  were  not  so  much  exposed.  That  is  a  point  which  must 
be  left  to  naval  olBeett  to  diaonae;  it  is  one  which  I  cannot  toneii,  and  do  not  profess 
to  have  any  knowledge  upon;  but  I  hope,  as  there  are  several  distinguished  naval  offii  ( rs 
present,  we  shall  have  some  information  upon  it.  The  second  advantage  stated  by  Sir 
William  Armstrong  was,  that  a  longer  gun  might  be  employed  in  narrow  ships.  Now 
it  mppt»n  to  me  that  the  gnn  which  will  be  required  to  deal  with  these  iron-pktod  ships, 
will  necessarily  have  a  veiy  great  recoil.  If  the  shot  haa  a  high  velocity  and  is  of  con- 
siderable weight,  the  recoil  of  the  gun  must  necessarily  be  great ;  and  therefore  the  ad- 
vantage that  m^t  Itave  been  claimed  on  fliis  ground  for  £e  gvns  hitherto  used  in  the 
naval  service,  may  not  be  so  apparent  in  the  new  guns  that  will  require  to  be  constructed 
to  deal  with  the  iron-platcd  ships.  I  will  subsequently  submit  to  the  meeting  a  table 
which  will  show  the  amount  of  recoil  that  must  necessarily  follow  the  momentum 
that  is  communicated  to  the  shot,  if  that  shot  is  to  have  any  elfeet  npon  the  iron- 
plated  vessels.  The  (lisndvmuac^es  of  breech-loading,  T  think,  arc  very  apparent,  when  it 
is  applied  to  large  guns.  In  the  first  place,  they  are  weak — I  think  neccs^iarily  and 
ewentially  weak.  The  answer  to  tiiat  may  be— I  think  it  was  stsied  by  a  gentleman  at 
one  of  the  previous  meetings — tliat  the  guns  that  have  been  constructed,  are  strong  enough 
to  bear  the  strain  that  they  bavp  1k>«'?i  "ul*j»'cttHl  to.  and  therefore  there  is  an  fud  of  the 
question.  But  I  think  it  la  iiaruiy  the  erni  ot  the  question.  A  seven  inch  gun  made  of 
wrought  iron  lias  been  found  strong  enough;  but  it  follows,  that  if  that  gun  of  seven 
inrlip?  in  diameter  is  strong  enough  as  a  breech  lo.irler,  n  ^nn  ten  iiK  ho?  in  diameter 
as  a  muzzle-loader  would  be  as  strong.  If,  therefore,  it  be  an  advantage  to  have  the 
large  guns,  I  eeitidnly  think  tihat  die  mnsde-loader  would  have  the  advantage  in  the 
matter  ef  itrength.  The  case  is  veiy  much  this.  In  the  case  of  the  muzzle-loader,  it 
may  be  considered,  that  the  strain  is  applied  in  the  middle  of  a  tube,  to  burst  it  ;  in  the 
case  of  a  breech-loader  it  is  applied  at  the  end.  It  appears  to  me,  therefore,  to  be 
▼eiy  dear  that  the  mussle<1oader  having  a  closed  end  must  have  at  least  double  the 
strength  of  the  breech-loader  having  an  open  end.  The  fact  of  their  being  weak 
involves  a  small  diameter;  and,  if  breech-loaders  are  not  weak,  it  is  a  very  remarkable 
foot  that  we  have  not  a  gun  of  large  diameter,  a  breeeh4oeder,  I  do  not  know  of  auy« 
thing  above  seven  inches.  If  breech-loaders  are  equally  strong,  why  not  have  them  o( 
larger  diameter  ?  In  the  case  of  the  hist  gun  that  has  been  tested,  so  far  as  I  know  that 
gun,  it  was  ten  inches  or  ten  inches  and  a  half  in  diameter.  It  was  not  a  breech-loader;, 
h  was  a  mussle>laader.  I  am  not  aware  that  Sir  William  Armstrong  has  ever  applied 
breech-loading  to  a  gun  above  seven  inches  in  diameter.  Tf  ih>'  '^uns  are  small  in  diame- 
ter, it  fo  iows  that  tiie  capacity  of  the  shell  is  small,  and  that  tlic  weight  of  the  shot  must  be 
comparatively  little.  Further,  the  initial  velocity  is  low.  Now,  if  those  guns  made  by- 
Sir  Willutm  Armstrong  are  of  such  vast  strength,  why  not  increase  that  initial  velocity  ? 
Naval  nu  ll  tell  us  they  want  that  velocity,  an<i  we  know  that  the  destructive  power  of  the 
sliot  IS  as  the  square  of  tiie  velocity  ;  therefore  velocity  is  a  very  important  matter.  But 
it  appears  ftom  what  Sir  William  Aimstrong  said  on  the  last  occasion,  that  the  velo^tj 
from  his  gnn  b  1,210  as  against  the  velocity  of  the  ordinavy  68-pouadeis,  vbieb    1*580 ; 
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and,  alUiongh  Sir  William  Axmatroag  faas  •  ihot  weighing  llOlbs.,  he  thowt  by  hli  own 

figures  thai  the  relative  effect  of  these  shots  from  the  6S-pounder  is  17,  and  of  his  shot, 
on  account  of  the  lower  velocity,  although  it  has  a  much  greater  weight,  only  16.  Now 
this  velocity  is  wanted,  urgently  wanted.  It  there  is  any  hope  of  penetrating  the  plate,  it 
must  be  hj  vdooity;  and  the  power  of  the  shot  increases  direotly,  not  as  the  weight,  bat 
as  the  square  of  the  velocity.  If  it  can  obtained,  it  is  very  desirable;  but  it  has  not 
apparently  yet  been  obtained  by  any  breech -loading  gun.  If  the  initial  velocity  ii  low^ 
u  I  Ittva  jwt  Midi  the  fonw  of  the  blow  and  the  penetrating  power  of  tiie  shot  mnit  be 
small,  and  it  woald  appear  from  the  figures  supplied  by  Sir  William  Armstrong  on  ^e 
last  occasior,  which  are  still  on  the  board,  that  the  penetrating  power,  the  w'<  ?j/?v/,  the 
living  energy  oi  the  shot,  of  the  110-pounder  (I  speak,  of  course,  of  close  quarters,  at  the 
muzzle  of  tfie  gun->I  am  not  referring  to  long  raagea  at  present)  It  onlj  16,  ae  againat 
the  oM  6S-pounder  spherical  shot  17.  In  addition  to  this,  there  is  in  the  Armstrong 
gun  a  great  complication  of  parts,  which  are  liable  to  injury.   They  are  expensive ;  and 

we  compared  me  eflbet  produced  with  the  ooet,  tiie  effect  being  less  of  tiie  68->poimder, 
I  believe  &e  immoderate  mqpenee  would  be  very  obvious.  I  do  not  know  that  it  »  de- 
sirable to  Kny  anything  more  upon  this  branch  of  the  subject. 

I  shall  coutine  myself  to  a  very  few  remarks  upon  the  shot  and  gun  best  adapted  for  dealing 
with  plated  ehipe.  Bpherieal  diol  indents  ilie  plate ;  and  the  ahol,  if  of  east-iron,  breaks. 
Now,  if  it  is  desire  1  tliat  the  shot  should  penetrate  a  plate,  I  say  that  the  whole  power 
absorbed  in  the  indentation,  in  the  bending  of  the  plate,  and  the  breaking  of  the  shot, 
is  lost.  Flat-headed  shot  would  neither  indent  nor  draw  the  plate ;  and  it  has  this 
advantage,  tiiat  the  impact  being  distributed  Over  the  whole  of  the  surface,  instead 
of  being  concentrntf^d  on  a  point,  and  at  the  same  time — the  impact  taking  place  in 
the  direction  in  which  the  diot  is  strongest — that  is,  vertically  in  relation  to  the  soiiace. 
If  it  is  intended  to  penetrate  the  plate,  the  flat-headed  shot  wonld  nnquestionably 
have  the  advantage.  It  might  be  objected  that  the  flat-headed  shot  would  meet  with 
greater  resistance  from  the  air.  Now  this  is  a  point  of  considerable  interest ;  and  it  has 
been  examined  by  a  gentleman  of  the  highest  scientific  qualifications,  Mr.  Froude. 

Admiral  HalBied  :  I  shall  be  happy  to  place  at  your  disposal  a  reality,  instead  of  the 
supposition  you  are  giving  us.  Here  is  the  actaal  measured  plan  of  the  efleotsof  filing 
the  1 56-pounder  shot  on  the  Warrior  target,  on  the  8th  of  April  last. 

Mr.  M.  Scott  •  I  have  not  bad  an  opportunity  of  consulting  that* 

Admiral  Halsted  :  Of  course  you  have  not ;  but  I  mean  to  say  that  what  you  are 
putting  before  ns  is  a  supposititious  case,  and  you  are  perfectly  welcome  to  use  that 
diagram,  for  thut  is  a  reality. 

Mr.  M.  Scott  :  I  am  very  much  indebted  to  you,  Sir,  but  it  would  be  dilBoult  liar  me 
to  examinr  it.  It  would  be  difficult  for  me  to  digest  this  diagram  at  the  present 
moment.  As  I  stated  at  tirst,  my  interest  and  connection  with  the  subject  is  purely 
soientifio.  I  am  reasoning  the  matter  from  first  principles.  I  know  nothing  about  the 
experiments  that  have  been  made  by  the  Government,  and  I  do  not  profess  to  be 
able  to  say  anything  about  them  ;  I  merely  submit  my  views  for  what  they  are  worth. 
Mr.  Froude  baa  shown  that  the  resistance  in  the  direction  of  motion  to  a  plane  moving 
obliquely  is  the  same  as  the  resistance  to  the  plane  at  right  angl^  with  the  line  of 
motion,  which  is  subtended  by  the  oblique  plane  if  the  an,cle  nf  obliquity  is  not  less  than 
about  60  deg.  If  so,  we  have  then  the  condition  of  a  pointed  shot,  as  compared  with 
a  flat-ended  ihot.  It  would  therefore  appear  that  tiie  rerietsnoe  dve  to  the  pointed 
shot  is  the  same  as,  and  no  leas,  up  to  the  limit  of  00  degrees,  than  the  resistanoe  of  I2ie 
flat-ended  shot.  That  seems  to  be  proved.  I  confess  that  I  can  see  no  error,  nor  has 
any  one  else  that  I  know  been  able  to  see  any  error,  in  that  conclusion.  In  the  case  of 
spherical  eliot,  it  may  be  argued  in  tiiefar  &WNir,  ^t,  supporing  they  do  not  penetrate 
the  plate,  at  all  events  the  whole  of  the  power  of  the  shot  is  expended  on  the  plate, 
whereas  the  flat- ended  shot  may  go  through  and  have  a  considerable  power  left,  and, 
if  it  has  no  work  to  do  inside  the  plate,  that  power  will  be  lost ;  but  in  the  case  of 
shells,  I  apprehend,  no  influence  will  be  produced,  unices  it  does  penetrate  the  plate. 
Therefore  it  would  be  desirable  that  they  should  be  made  flat.  Now,  I  have  been 
always  told  that,  in  the  case  of  those  partially  plated  ships,  the  ordinal^  spherical  shell 
will  not  penetrate  even  the  thin  plate,  and  liiat,  therefore,  all  they  have  got  to  fear 

is  solid  shot.  But  I  can  ea.sily  conceive  that  a  flat  ended  shell  might  he  able  to  penetrato 
the  tbin  plate,  and  might  have  very  great  destructive  power  when  it  had  passed  through 
that  plate. 

I  will  not  detsin  you  lon^r,  Sir,  upon  that  point,  and  I  foar  that  perhi^  I  hare 
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dflilidiied  yon  too  long  t  Imt  I  widi  to  mf%  §&w  words  upon  the  subject  of  the  size  of  gim 
that  can  boolllftiiied  for  naval  purposes,  and  to  deal  with  iron  plated  ships.  Now,  to 
penetrate  a  4^>iDch  pl»to,for  instance,  req^uires  neceflsarily  great  force  of  shot.  That  force 
ii  mftde  up  of  weight  and  velooity ;  and  the  limit  of  Uie  finoe  of  the  shot  it  the  atrength  of 
U»  gnn,  which  of  courae  is  determined  by  the  strength  of  the  material.  Assume,  for  the 
purposes  of  argument,  that  the  material  is  wrought  iron,  and  that  this  material  is  three 
times  stronger  than  cast  iron ;  and  assume  that  the  strain  ut  tlie  i^ai  iron  is  equal  to  that 
of  the  iron  ia  the  68>poiiiider ;  then,  I  thinkt  it  oan  be  determined  theoretically  what 
"vvduld  be  the  bore  of  the  guns  for  different  weicc^its  and  velocities  of  shot ;  and  I  have 
constructed  a  table  for  the  purpose  of  iUostiating  this.  The  acoompanyiog  table  shows 
the  weight  of  shot  which  may  be  lirad  from  wrought-inm  imooth-boied  guns,  of  faiioos 
aixet  and  with  various  velocities,  without  straining  the  metal  more  tban  the  metal  of  guns  in 
tho  Mrvioe  is  already  strained.  Ilie  ^ype  of  the  servioe  gnn  I  haf  e  taken  is  a  68-ponnd«r« 


Bote 

of  Gun. 

Wei 

fin 
feet. 

aooo 

Igbtof  Shot 
•'telocitirsf 
ftet.  1  feet. 

1750  1100 

Weight  of  Sphere. 

Weight  of  Elonga- 
ted Shot. 

Velocity  of  Elonga- 
ted Shot. 

Force  of  Blow  of 
Elongated  Shot. 

Momentum  of  Re- 
coll  from  Elongated 
Shot  (Col.  6>. 

Weight  of  Gun,  to 
give  same  Ex- 
tent of  Recoil. 

inches, 
ft 

• 

Ordinary  G8-pffi 

imder. 

lbs. 
70 

lbs. 

fleet. 
1600 

1*0 

1*0 

tons. 
6-0 

T 

lUs. 
110 

lbs. 
104 

lbs. 
000 

47 

08 

2263 

0*04 

fOT 

••OS 

8 

1S5 

m 

uo 

10 

140 

1964 

OHO 

0.46 

lO'OO 

9 

152 

198 

602 

100 

1202 

1734 

8-40 

313 

15G5 

10 

160 

m 

555 

131 

273 

1566 

3-75 

8*80 

19-10 

11 

105 

611 

174 

066 

1490 

4-10 

4-60 

08*95 

183456  7  8  9  10 


Oolnnm  1  gives  the  bore  of  the  gun  in  inches ;  oolnmn  2  gives  the  weight  of  the  shot 

which  may  be  fired  with  a  velocity  of  2,000  feet  per  second  :  column  3  gives  the  weight  of 
the  shot  which  may  be  iired  at  the  velocity  of  1,760  feet  per  second  ;  and  ooiumu  4  gives 
the  weight  of  the  shot  which  may  be  Bred  at  the  velooity  of  1,1©0  feet  per  second.  The 
next  column  gives  the  weight  of  a  sphere  of  the  diameter  stated  in  the  first  column  ;  the 
next  13  the  weight  of  an  elongated  shot  of  two  diameters  length,  but  not  solid,  hollow 
l>ebind ;  the  next  gives  the  velocity  of  that  elongated  shot ;  and  the  next  gives  the  force 
of  the  blow,  tliat  of  the  68-ponnder  ball,  taken  at  70  pounds  in  round  numbers,  moving 
at  1  600  feet  per  second,  bcint;  taken  as  one.  The  principle  upon  which  this  table  is 
calculated  is  very  simple  j  but  it  involves  a  great  number  of  figures.  I  have  stated 
publicly  on  previous  oooarions,  and  I  do  not  know  that  it  has  ever  been  diluted, 
at  all  eventa  1  place  in  the  hands  of  the  Secretary  of  the  Institution  the  details  of  it. 
I  do  not  know  thrxt  it  can  be  disputed,  because  there  does  not  se«m  to  be  any 
dispute  whatever  with  respect  to  the  theory,  namely,  that  the  power  of  the  shot  is  the 
•w  v»M»  of  the  shot,  the  living  energy,  the  weight  multiplied  by  the  square  td  the 
Tehwflty.   If  that  he  lo,  tfien  &e  only  other  element  is  the  diamettf  of  the  gun*  Tho 
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force  of  the  blow,  you  will  observe  in  column  8— ^md  it  is  somf  what  important — yari<?« 
verjr  considerably.  The  argument  i»  this — assuming  wrought  iron,  in  the  tirst  piitce,  and 
aamming  that  wvoughi^iroD  U  thiM  times  as  strong  u  oast-inm,  that  without  stnininip 
the  metal  of  the  gun  more  than  the  metal  of  an  ordinary  fiS-pouiuler  is  straiiir  1  liy  firing 
a  701b.  shot  At  1,600  feet  per  second,  this  is  the  efifect.  These  numbers  represent  the 
fon»e  of  the  Uow,  or  the  effect  produced  by  the  shot  ftom  these  TuieUeB  of  gun. 
A  MXHfittE :  May  I  ask,  what  charge  ? 

Mr.  M.  Scott:  It  h  quitp  irrespective  of  fluirge.  The  questinn  has  nothing  to  do 
with  the  quantity  of  powder.  It  is  a  relative  (question —not  an  absolute.  I  do  not 
profim  to  give  the  abaoltite  eflSset;  I  4o  not  know  that  it  it  possible;  at  all  eveols,  ae 

far  as  I  am  conoemed,  I  do  not  profess  to  deal  with  it  at  all.  If  you  fire  a  (581b.  ball 
at  the  velocity  of  1,600  feet  per  second,  that  is  represented  in  this  table  by  the  figure  as  1 ; 
and,  if  you  fire  any  of  those  other  weights  at  those  other  yeloeitiet  Stated  in  the  table,  the 
vts  etto,  the  force,  the  destructive  energy  of  the  shot,  will  he  as  I'epreaented  in  thin 
column,  without  reference  to  what  the  j  ow  ler  may  be.  It  may  require  one  pound  or  a 
thousand  pounds  of  gunpowder ;  it  does  not  atfect  the  relative  question.  It  affects  the 
nbiolate  question,  no  doubt;  but  the  xelative  question  is  not  affected,  and  the  table  is 
merely  a  relative  table,  to  show  what  the  effect  of  various  diameters  of  guns  and  various 
weights  of  shot  would  be.  From  this  table  it  appears — and  it  is  a  somewhat  curious 
r^ult — that  for  a  given  bore  of  gun,  whatever  be  the  weight  and  velocity  of  the  shot, 
provided  these  vary  in  such  reUtiona  as  to  keep  the  strain  on  the  gun  the  same,  the  de- 
structive power  of  the  shot  always  retnains  t!ie  same.  I  think  tliat  is  a  point  of  some  im- 
portance, and  1  am  not  aware  that  it  has  ever  been  stated  before,  i  think  important 
reanlls  will  flow  from  it.  For  example,  one  jCondnnOT  would  be  thb— diat  a  light  shell, 
provided  the  material  of  the  shell  was  strong  enough  to  bear  the  impact,  would  penetrate 
at  v^ry  close  quarters,  because  all  these  calculations  have  reference  to  the  velocitj  at  the 
&iuzy.le  of  the  gun  —  would  penetrate  equally  with  a  heavy  shot. 
A  M BMBBB  s  If  it  did  not  break  up. 

Mr.  M.  Scott  :  Assuming  that  the  material  of  the  shrll  bore  the  impact  as  I  sny,  pro- 
vided it  did  not  break  up,  the  light  shell,  having  the  higher  velocity,  would  penetrate 
quite  as  readily  m  the  heavj  shot  with  a  low  velooity  ;  and  It  would  appear  from  that 
, table,  that  this  la  a  fixed  quantity,  an  unalterable  quantity,  provided  the  stfain  of  the  gun 
remain  the  «ame.  In  reference  to  any  given  diameter,  you  have  the  figures,  which  show 
that,  no  matter  how  you  vary  the  weight  and  the  velocity,  the  effect  at  the  muzzle  of  the 
gun  must  be  the  same.  Without  detaining  yon,  however,  any  further  upon  this  point,  I 
would  juBt  say  a  few  words  upon  the  recoil  of  guns.  That  is  a  point,  surely,  that  is 
practical,  and  surely  it  is  interoiting.  The  ninth  column  of  the  table  represents  the 
recoil  for  the  elongated  shot  in  column  6,  and  the  velocity  is  in  column  7.  The  column 
marked  10  gives  the  weight  of  gun  to  give  the  Mtme  extent  of  recoil  as  an  ordinary 
6S-pounder  ;  provided  the  resistance,  the  compressors,  and  other  artificial  means,  be 
increased  in  proportion  to  the  weight  of  the  gun.  I  think  it  is  a  practical  question  for 
tiie  naval  offieen  present  to  detemune,  whether  they  can  deal  with  guna  of  12, 16,  19, 

and  23  tons.  If  they  cannot,  it  necessarily  and  inevitably  follows  that  they  must  expect 
a  greatly  increased  recoil — increased  in  velocity,  and  increased  in  dit^tance.  As  for 
example :  suppose  you  tak^  the  9-inch  gun,  the  weight  of  which,  to  give  the  same  recoil 
as  the  (iS-pounder,  would  be  15^  tons.  If  that  ho  found  inconvenient,  possibly  it  might 
be  diminished  ;  and,  suppose  tliat  the  weight  be  diminished  to  one-half,  the  distance  of 
recoil  will  be  increased  four  times.  U  you  diminish  the  weight  of  that  gun  to  one- 
half— np  pose  you  make  it  between  7  and  8  tona— the  velocity  of  the  recoil  will  be 
doubled,  and  the  distance  of  that  recoil  will  he  four- fold.  If,  therefore,  the  recoil 
of  an  ordinary  GS-pounder  is  S  feet,  the  distance  to  which  that  gun  would  recoil  would 
be  32  feet.  That,  I  say,  appears  to  me  to  be  a  matter  of  considerable  pmctical  import- 
ance, and  one  that  would  be  very  wdl  worth  the  eon«deration  of  the  navid  ofieeia 
present. 

Gentlemen,  I  will  not  detain  you  longer ;  I  will  merely  say  this — that,  althougb  these 
atatements  do  not  appear,  perhaps,  at  first  sight,  to  be  what  yon  may  call  practical  state- 
ments, that  is,  that  tliey  are  not  the  result  of  absolute  experiments  with  individual  guna, 
there  is  not  the  slightest  doubt  about  the  principle.  It  is  not  to  be  disputed,  and,  therefore, 
H  moat  liave  a  very  considerable  bearing  on  the  practice. 

Commander  Robkbt  Soon,  R.N. :  In  following  thcae  who  gave  you  audi  very  well- 
digest'  (1  snooche.s  on  the  merits  of  their  own  plans  \a»t  night,  I  am  placed  at  great  disad> 
vantage,  for  it  was  not  my  intention  to  have  compared  my  own  propositions  with  thoae 
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of  othen,  «xMpt  in  »  very  geneml  mKuunt,  b»Tliig  almdy  given  pablioity  to  ttem  here, 

as  elsewlicro  ;  and  I  im  strengthened  in  this  vinw  by  the  able  discussion  of  them  hy  Captain 
Fiidibourne,  and  I  remember,  also,  the  old  proverb,  *'  Let  another  praise  thee,  and  not 
tiiine  own  sell!.**  I  should,  however,  be  admitting  tfie  oonreetness  of  what  has  been  here 
asserted,  did  I  not  oppose  facts  to  those  assertions  ;  and,  therefore,  with  your  permission, 
I  will  examine  a  little  more  closely  into  what  Mr.  Lancaster  stated  Inst  night ;  as,  if  correct, 
the  rifle  (j^uestion  is  certainly  settled  in  favour  of  the  oval ;  the  extenurof  the  lead,  he  said, 
gave  oir  in  Atmes,  and  the  grooves,  at  any  rale— pointing  to  mine— the  grooves,  he  said, 
crush  up,  and,  as  p'ooves  crush  up  and  lead  evaporates,  tlif  only  remaining  plan  is  the  oval. 
I  trust,  however,  to  convince  you  that  Mr.  Laoca&ter  is  quite  as  much  beyond  the  mark 
in  what  he  mentioned  last  ntghi— I  am  sorry  to  mention  names,  bat,  the  comparison  having 
been  made,  I  am  of  neeessity  feroed  into  it.  I  cannot  help  it,  and  I  hope  you  will  see 
that  ;  because,  if  my  groove  crushes  up,  what  is  the  use  of  my  gun  ?  It  is  evidently  a 
useless  thing,  and  all  that  has  been  advanced  is  mere  moonshine.  However,  as  I  have 
said,  Mr.  Limoeator  is  quite  as  raneh  beyond  the  mark  as  he  was  when  he  wrote  to  the 
Times,  and  mentioned  that  his  own  gun  had  fired  284  rounds,  which  I  know  that  he  after- 
wards admitted  not  to  be  correct.  Again,  Mr.  Lancaster  said  in  this  very  letter,  that  Mr. 
Jeffrey's  shot  and  my  own  were  forced  home  by  a  heavy  metal  rammer,  the  aame  which 
had  to  be  applied  after  double  sponging,  in  order  to  force  home  each  of  his  shells  which 
had  bepn  carefully  turned  to  one  exaot  windage.  In  my  own  letter  in  rr-ply  to  that,  which 
also  appeared  in  the  Times^  I  said,  that,  if  the  heavy  metal  rammer  bad  to  be  used  in  practice- 
ground  under  such  dronmstances,  it  certainly  would  oondemn  any  sudi  gun  lor  naval 
purposes  in  loto,  but  it  was  not  used  with  my  gun.  And  I  will  ask  this,  and  there  are 
several  naval  officers  here,  who,  as  well  as  myself,  have  seen  the  oval  gun  fired,  for  I  was 
at  Shoeburync^  in  1854,  and  was  sent  purposely  there.  I  need  not  read  my  own  notes 
on  the  subject ;  I  shall  be  very  happy  to  let  any  of  those  offloers  see  them,  and  my  report  to 
the  then  Controller.  We  have  pwn  the  gnn,  and  we  know  exactly  what  it  has  done  ;  and, 
had  the  oval  been  a  good  gun,  should  we  have  thrown  it  aside  altogether  ?  or  would  they 
in  the  Crimea,  when  it  was  of  such  consequence  to  fire  a  riiell  with  a  large  bursting  charge, 
have  entirely  given  up  the  oval,  and  continued  to  fire  the  round  ball,  which,  of  course,  had 
a  short  and  unequal  range  from  the  gun  ?  I  leave  it  to  yonr?plve«  to  judge  whether  such 
would  be  the  case.  However,  it  would  be  beside  Liie  murk  aid  I  give  all  my  objections 
to  the  oompetitive  trial,  prior  to  wUoh  my  gun  had  fired  so  many  more  rounds  than  Mr. 
Lauraptor's  and  others,  excepting  Mr.  Hfushley  Britten's  (  \  am  not  going  tO  tOUCh  on  Mr. 
Britten's  gun),  and  otMoapleted  them  within  a  much  less  time.  My  gun  had  been  bored, 
rifled,  and  fired  up  to  800  rounds,  as  ftal  as  the  shdl  oould  be  recovered,  and  the  days 
afforded  to  me  to  carry  out  the  experiment  at  Shoeburyness,  would  allow.  It  certainly 
never  entered  into  my  head,  on  the  score  of  injury  to  the  rifling,  to  object  to  the  competitive 
trial,  although  my  gun  had  previously  flred  300  rounds,  for  at  their  conclusion  the  assistant 
superintendent,  with  myself,  examined  the  gun  OMist  careAilIy,  and  we  could  not  see  a  line 
in  the  gun  w^om  down,  and  he  said  to  me,  "  The  bore  appears  quite  perfect."  But  are 
there  any  other  indications  ?  Yes,  when  the  shot  were  fired  rough  at  first,  and  not  smoothed 
off  as  I  fired  them  there,  and  a  soft  metal  put  outside,  the  same  soft  metal  that  Sir  William 
Armstrong  afterwards  used  in  solid  strips  (or  even  perhaps  before,  but  I  think  it  was 
afterwards)  I  put  on  liquid  zinc,  forming  a  beautiful  coating,  placing  a  «oft  metal  in  front 
of  a  hard  bearing,  which  could  not  possibly  give  way.  But,  before  that  was  done,  the  paint 
of  my  shdl  fras  naUy  merely  smoothed  down  after  firing.  It  seemed  so  extraordinary  a 
fact,  that  when  it  was  mentioned  to  Captain  Blakely,  and  also  to  Mr.  Lynall  Thomas,  both 
these  gentlemen  inquired  into,  and  examined  the  case  for  themselves ;  and  so  did  the 
Adminlly.  But  is  that  all?  Certainly  not;  fifty  shells  completed  300  rounds.  There 
were  some  few  new  shells  introduced,  with  which  I  tried  an  experiment,  which  is  not  worth 
while  going  into  here,  but  about  forty-six  of  the.se  shells  were  recovered  off  the  range  and 
re-fired.  That  is  how  the  300  rounds  were  made  up.  The  Report  states  that  not  one 
of  these  shdb  was  orsclced,  and  the  amistant  superintendent  said  to  me,  I  consider 
the  shells  are  still  serviceable."  One  of  these  shells  is  now  in  the  Exhibition.  If  the 
bearings  of  the  shells  had  been  scored,  or  if  there  had  been  rubbing  or  crushing,  it  would 
certainly  have  shown  itself  upon  them ;  but  as  nothing  of  the  kind  took  place,  and  as  I 
made  some  objections  to  the  CSbmmittee's  trial,  I  should  certainly  have  objected  t»  tolo  if 
I  could  have  detected  the  least  irregularity  upon  the  line  of  my  rifling;  hut  such  was  not 
the  case.  As  far  as  human  eye  could  judge,  and  1  examined  the  gun  several  times  with 
those  at  Shoebi^ryness,  it  seemed  petfieot. 

Bnt,  as  the  gun  has  been  compared  vrithhis  by  Mr.  Lancaster,  that  is  not  the.  only  point 
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in  whicli  it  aliould  "be  compared.  Tlie  pbolTs  were  nil  ea-'ily  loaded,  as  I  hare  now  said  j 
but  what  took  pUce  as  to  the  other  »heil  of  the  oval  with  which  my  gun  haa  been  oom-> 
puned  f  The  flnt  theU  tint  mm  fired  in  tiiit  eompelitife  trial  went  outof  the  gun  bvoken 
up.  A  per-centage  of  those  that  were  picked  up,  seen  by  Mr.  Haddan  as  well  as  myself 
—who  can  say  whether  5t  is  the  case  or  not — I  have  not  spoken  to  him  on  the  subject,  but 
he  happened  to  pasa  as  I  was  examining  the  heap  to  look  fur  my  own  shot — a  couaider- 
Able  per-OMitage  of  these  dielli  wereenoked  also.  The  reason  of  tbat  cracking  it  obvious* 
Suppose  you  take  a  flatter  groove — my  groove  (Plate  I.  fig.  8  57)  —  the  shell  of  course  has 
a  bearing  upon  tbat  groove,  and  comes  out  in  consequence  easier.  But  cut  away  that 
groove,  uid  bring  It  round  and  make  it  into  an  o?ali  flieie  it  tiien  no  bearing,  and,  unieia 
the  allot  ia  exceedingly  tight,  you  can  see  tbeiv  muat  be  oonuderable  play.  Now,  Uie 
gun  turns  the  shot,  and  the  shot  has  to  come  out  grinding  against  the  bore,  and  I 
ask  any  one  who  understands  what  friction  is,  whether  there  is  most  friction  with  the  plain 
or  flat  bearing,  or  with  the  oval  bearing,  and  a  allot  that  wedgea  itaelf  round  agunit  11m 

side  of  the  bore  ? 

Not  only  so,  but  I  tliink  it  ia  a{^pareDt  to  everybody,  that,  under  moat  oases,  such  a 
wedging  open  would  be  mudi  more  liable  to  bnivt  a  gun  thasgroovet  attoh  aa  I  propoae. 
The  Btrength  of  cast-iron  guns  is  very  unequal;  were  the  cast-iron  equal  we  should  have 
fewer  cases  of  bursting;  but  I  think  most  of  us  know  of  many  cases  of  bursting  that 
have  occurred.  When  i  was  at  Shoeburyness  a  gun  burst  and  it  broke  the  legs  of  three 
aerfeanta;  it  ivaa'a  gun  of  the  oval  bore.*  We  know  that  three  Laneaitem  bunt  in  the 
Crimea,  and  therefore,  speaking  of  bursting,  we  avepveMsr  >iitMh->«fl  Mr.  Haddan  eqpreaied 
it — "  in  the  same  box,  the  whole  of  us.*' 

Experiments  have  been  put  forward,  and  they  may  be  again  put  forward,  as  indicating 
the  relative  value  of  different  systems  of  rifling,  and  therefore  it  H  really  important  to 
pximine  into  what  has  boon  tried.  There  happened  to  have  been  competing  together  t>te 
Bhunt  of  Sir  William  Armstrong  and  my  own  gun  with  grooves,  Mr.  Haddan's  also  with 
grooves,  (though  shallower  and  swept  out  more),  and,  on  tiie  other  hand,  Mr.  Baahlegr 
Britten's,  and  Mr.  JefTrcy's,  and  the  oval  bore.  Now  this  list  completes  the  whole  that 
were  competing,  and,  as  it  takes  in  the  whole,  it  is  necessary  to  dwell  a  little  more  on  this 
subject.  I  think  that  the  endurance  of  one  gun,  does  not  prove  much;  tho  opinion  of 
the  President  of  the  Select  Committee  certainly  was  in  the  same  direction,  for,  when  he 
brought  forward  the  plan  of  ^fronf^thening,  mentioned  last  night  by  Mr.  Haddan,  he 
at  onoe  tried  it  upon  four  guns — two  sixty-eights  and  two  thirty-twos.  Could  it  have  been 
aettled  bj  one  gun,  I  imagine  he  would  not  have  taken  four  guna  ibr  auoli  a  purpoee. 
I  think  we  must  all  admit,  that  we  have  been  somewhat  m'lstAken  aa  to  the  strength 
of  cast-iron.  When  5\  pounds  of  powder  have  been  fired  with  the  lead-coated  shot,  the 
guns  have  gone;  with  5  pounds  tiiey  have  stood.  When  over  6  pounds  has  been  tired  with 
the  iron  diet,  tiuwe  guns  have  alao  gone  ;  therefore,  if  we  are  to  use  the  unstrengthened 
cnst-iron  guns,  we  shall  have  to  use  a  very  low  charge.  When  Mr.  Whitwortb's  gua 
burst,  which  was  a  6^1^-pounder  rifled  on  his  plan,  they  asserted  that  the  shot  stuck  in  the 
bore ;  It  waa  referred  to  Mr.  Andevaon,  who  at  onoe  aaid  that  what  suipviaed  him  waa^ 
not  that  the  gun  burst,  but  tbat  it  stood  at  all. 

Much  has  been  said  a.<?  respects  lead-coated  shot.  Speakini?  of  Rir  William  Armstrong'* 
grooved  gun,  it  ia  clear  it  is  not  suited  to  high  velociti^;  and  1  think  that  it  is  ahown  by  Sir 
William  Armstrong  himself,  for  he  has  only  used  the  shunt  wHh  high  charges  of  powder. 
Thr  shunt  has  l)een  firrd  with  20  pounds,  but  tbo  otlicT  t^uns  certainly  will  not  •'tnnd 
large  charges  of  powder— they  cannot  be  Bred  with  iaj^e  charges  of  powder.  It  ha&  been 
aaid  in  thla  Inititntioa  that  a  large  charge  of  powder  waa  uaed  in  die  110.|M»under  gnn. 
Yes,  but  the  lead  in  the  rear  is  then  cut  away.  I  have  examined  many  of  the  1 1 0  lb.  shells, 
looked  fit  those  very  narrowly  that  have  been  picked  up  after  firing,  and  J  have  observed 
this,  that  while  with  the  longer  bearing  of  the  shell  the  slip  upon  it  is  very  slight,  with 
the  ahoiter  bearing  of  the  ahot  of  the  same  weight,  the  dip  tipon  it  ia  eonaiderable.  But 
you  will  a-sk  me  "  How  havo  yon  n>fertained  the  slip  I  think  I  could  show  you  how. 
The  width  of  the  groove  and  the  width  of  the  lands  we  will  assume  aa  being  nearly  the 
same.  Now,  the  lead  on  the  ahot  that  Ina  eome  out  of  the  gun,  if  it  doea  not  slip,  ought 
to  be  AiUy  the  vndth  of  the  land  ;  but  inalead  of  that,  it  is  not.  In  the  solid  shot  it  ia 
not  more  than  half  the  width,  and  in  some  oases  I  think,  it  is  less  than  half  the  width, 
almost  up  to  a  point;  and  any  of  you  who  will  examine  the  shot  lired,  will  see  exactly  the 


*  W^e  are  rcqueated  by  Captain  Scott  to  state  he  confounded  this  gun  with  another  of 
Mr.  Laoeaater'a,  whieh  bunt  on  a  different  ooeaaion»  vu,  on  Jan.  31,  1866.— £d. 
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MiM  ffaing  and  how  tiMt  It  indlMtodi  and,  if  jon  eiaaiin«  tftoM  And  at  tiw  Imttf  it  it 
true  they  show  tfia  rifling,  but  haw  mndi  tliiit  rifling  liat  dipped  mmd.  it  ivonld  \t% 

difficult  to  say. 

However,  there  was  another  aMertion  made  here,  and  I  think  what  I  hairie  nid  of  the 
■boat  indicates,  although  Sir  William  Armstrong  does  not  quite  agrte  with  it,  that  the 

detfiininf^  of  the  projectile  is  damaging;  he  has  said  it  is  an  advantage.  If  detaining  the 
projeeiiiu  be  an  advantage,  I  imagine  tliat  he  would  net  have  made  bis  last  breech- 
loading  gun  a  dmnl  It  waa  triad  againat  tiba  Tlianiiaroft  platea  down  at  Shoebofyneai. 
On  that  occasion  the  wedges  stuck  fast;  afterwards  in  trial,  on  being  brought  hack,  the 
wedges  broke,  and  the  gun  itself  was  returned  to  Elswiok.  It  baa  coma  back,  and  baa 
been  housed  in  the  araenal  store  ever  since. 

Breech-loaders  have  been  spoken  of|  and  I  baltara  Sir  William  has  goM  to  the  limit  of 
»hp  in  bropch-loading.  In  fact,  he  allows,  as  we  know  perfectly  well,  you  cannot  lift  out 
the  vent-pieces.  One  of  the  strongest  men  at  Sboeburyness  said  to  me  **  It  is  the  easiest 
thing  possible,  juat  tiy*  I  iike  to  oonirinea  yon.**  I  aaid  **  I  am  very  happy  to  do  it," 
and  we  commenced  lifting  out  the  breeoh-piece.  But  after  w  e  had  lifted  it  out  two  or 
three  times  he  had  enough  and  did  not  wish  to  lift  it  out  any  more;  and  I  can  tell  you 
we  bad  a  great  deal  of  difficulty  iu  dropping  it  down  exactly  in  its  place.  And  thero* 
fora,  Witli  Iwaach-loading,  the  fact  is,  ow  aaran  ineliaa  it  cannot  be  worked  at  all;  you 
may  take  any  breech-loader  you  like,  I  have  not  seen  any  of  that  size  that  can  he  worked. 

ft  ia  confessed  that  a  naval  broadside-gun  must  fire  a  heavy  chaige,  and  I  certainly 
think  thia  alaniant  of  weaknav  tha  breaoh-loading,  sbonld  be  alimknted  from  the  gun. 
To  pass  on,  however,  Sir  William  has  told  us  an  effective  broadside-gun  must  have  a  large 
bore,  in  order  to  have  a  high  velocity,  and  this  of  necessity  entails  firing  a  round  ball,  and 
therefore  that  the  new  naval  gun  is  to  be  a  smooth-bore.  If  not  presumptuous  m  one  who 
baa  all  his  life  studied  the  subjact^because  I  do  not  come  before  you  witbont  having 
studied  the  subject;  in  1864  I  \v:is  stsnt  to  Shoeburyness  in  order  to  keep  the  Controller- 
General  of  the  Coast  Guard  informed  of  what  was  going  on  in  gunnery  there,  and  to 
report  to  bim  whalevar  waa  likdy  to  he  banafldal  to  tha  naty.  Mina  ara  tfie  idaaa  of  a 
whole  lifetime,  and  I  may  say  I  have  passed  years  in  devising  and  canying  out  what  I 
believe  to  be  a  v«'ry  simple  and  easy  mode  of  uniting  the  advantages  of  the  smooth-bore 
and  ritie  in  oue  gun  I  would  especially  say  it  is  very  desirable  to  unite  them,  and  for  thia 
TcaBOW  thit  we  really  do  not  know,  what  form  the  attack  or  defence  in  future  warCua  may 
apsimu — a  point  I  hope  very  soon  to  hoar  tii«eiiH8cd  in  this  Institution,  and  I  rim  quitr  siiro 
some  very  valuable  facts  would  be  brought  forward  in  relation  to  ship- building  and  other 
pohita.  I  hope  Captain  Coles,  whom  I  see  pretant,  and  whom  I  bceAioTo  liaa  ifNdcen  of  giving 
na  a  paper,  will  do  so  on  an  early  occasion.  It  is  a  subject  of  really  national  importanoat 
and  we  shall  all  be  <k'lighted  to  hear  him;  on  that  ground  there  is  no  difference  of  opinion  ; 
I  am  sorry  to  say  on  the  rifle  question  a  very  strong  amuuut  of  feeling  certainly  does 
exist.  Tha  new  gun  that  Sir  William  Armstrong  is  now  manufacturing,  is  106  inohes  long 
in  the  bore,  it  is  rt-22  inchrs  in  dirmu  ter,  it  is  to  wciG;!!  112  cwt  ;  that  is  the  exact  dimen- 
sion of  the  gun,  but  I  think  I  need  not  give  my  opinion  larther  ra^pecting  it.  However, 
from  anoh  a  gun,  if  rifled,  shot  wfaathar  flat  or  round^liaadad  (ht  tliis  mvst  depend  on 
the  form  and  outside  of  future  vessels)  with  a  shell  rear  would  prove  very  effective  by 
bursting  bftween  the  plates  and  backing.  Thoie  are  many  mistaken  idoius  about  shells. 
I  think  there  are  one  or  two  experiments  that  Captain,  or  rather  Admiral,  Haisted  has 
wmtebad  very  narrowly.  Whan  tha  ahall  waa  diiokanad  in  front,  it  waa  fbnnd  tiiat  it 
passed  through  a  plato  of  three  inches  and  di  !  not  break  up — I  am  now  speaking 
from  memoiy.  Captain  luglis  of  the  Engineers  gave  a  lecture  on  penetration  of  shot, 
and  I  would  raeommand  all  who  ara  intarealed  in  the  qneation  to  get  it.  There  are 
many  ttq^ariments  recorded  that  I  tried  in  vain  to  get  elsewhere,  and  many  of  them 
are  of  very  great  value.  However,  with  respect  to  that,  and  as  illustrating  in  some 
measure  what  Mr.  Michael  Scott,  whom  I  never  had  the  pleasure  of  seeing  before  to- 
night, baa  atatad,  I  believe  that  tlw  Muose  penetiation  whieh  ia  bare  given,  an  inch  and  a 
half,  was  attained  by  thp  «hrll  fired  from  thr  6S-pounder.  It  went  with  a  very  high 
velocity,  and  if  we  can  give  that,  without  over^ weighting  our  projectile,  so  much  the 
better.  I  do  not  iaa  the  naeaiti^  (tf  what  Sir  William  Armstrong  has  here  said  about 
doubling  the  weight  of  the  projeotiloi  beaanie,  in  doubling  the  wai^t»  of  eonne  yon 
increase  very  considerably  the  strain  upon  the  gun.  I  think  you  may  cast  yo'ir  pro- 
jectile considerably  lighter,  with  a  cutting  flat  front,  and  shell  in  the  rear,  which  would 
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cut  tiuough  or  at  l(MUt  penetrate  far  enough  to  duchargc  its  small  mine,  and  do  conBiderable 
damage  inside  the  armour  plate  ;  I  believe  it  will  be  found  to  Ive  a  veij  destmotlve  kind 
of  shell,  and  a  sheU  we  sbail  poe»iblj  have  to  use  in  future  wariare. 
A  Mbmbkr;  Are  yon  aUnding  to  the  nnoolli-bove  P 

Commander  ScoTT  :  I  am  speaking  of  a  rifle  gun  ;  but  I  speak  of  combining  the  two, 
and  I  say  we  must  have  a  gun  of  this  deseription  at  once ;  it  is  no  use  going  on  as  we 
have  been.  We  have  had  one  era  of  artillery,  and  we  have  gone  on  and  made  an  im- 
mense number  of  guns,  1  believe  opposed  to  the  opinion  of  every  naval  offiMr  who  haa 
Cons-iuered  the  subject  at  all.  I  know  it  was  stated  at  ni»'Ptinp«  nenrly  two  ypf\r«  ago  that 
we  were  really  retrograding  in  going  to  small-bore  rided  guns,  and  I  think  it  is  now 
Toiy  doBirable  not  to  take  a  torn  in  the  other  way,  and  hold  on  to  amoothoboras  entirely, 
but  combine  the  two,  for  we  flo  not  know  wbat  future  warfare  may  really  necessitate. 
One  of  the  most  important  things  that  has  been  very  much  overlooked  i^  that  of  molten 
iron.  The  molten  iron  will  fill  up  the  shell  and  make  it  almost  solid,  so  that  you  will  at 
flnt  have  the  full  blow  of  the  molten  iron,  and,  unlike  powder,  the  molten  iron,  if  jou 
can  pitch  it  against  anything,  will  "troam  over  it;  it  may  stream  into  the  port.  This 
will  be  found,  I  believe,  a  very  fearfully  deatruotive  weapon.  The  Armstrong  gun  will 
not  throw  it,  tiiat  is,  pnotloally  it  wilt  not  do  it.  The  small  nmnd  shell  eontains  too 
nnall  a  quantity  to  be  effective.  What  we  want  is  a  large  quantity;  but  even  the  less 
quantity  sufficed  to  set  a  vessel  on  fire;  and  when  it  was  tried,  although  they  had  the 
engines  aud  eveiything  ready,  an  i»  well  known  to  Admiral  Ualsted,  they  could  not  put 
the  fire  out. 

With  regard  to  the  recoil,  T  believe  there  are  very  simple  means  of  reducing  it.  India- 
mbber  behind  the  tninnious,  1  think,  will  do  it;  that  is,  it  will  save  the  gun,  by 
kmening  the  strain.  Sir  William  Armstrong  mentioned  the  bore  of  the  gnn  being  soft, 
and  wrragfat'iron  is  very  soft,  and  that  it  might  be  necessary  to  use  a  sabot.    There  was 

a  kind  of  one  used  when  we  actually  did  fire  round-hall  out  of  my  rifled  gun;  not  that 
it  was  necessary.  In  that  particular  gun  we  used  a  small  wad  made  by  Mr.  Belfield« 
which  answers  all  the  purposes,  and  can  be  made  lor  about  Sd.;  but  I  trust  we  shall 

have  a  bore  suflRciently  hard,  whether  of  steel  or  some  other  metal,  so  that  we  shall  not 
require  anything  of  the  kind,  and  1  look  upon  eveiy  addition  as  of  course  complicating 
the  gun. 

To  retnm  to  our  prssent  OMt-iron  guns.  Colonel  Lefroy  has  stated,  they  have  been  long 
known  to  b©  improved  by  a  reduction  of  windage,  but  they  wont't  Stan  I  it  (these  arc 
his  words).  Has  it  ever  been  tried,  because  I  can  tind  no  experiment  of  the  kind,  to  make 
a  reduetion  of  charge  equivalent  to  the  reduced  windi^,  because  tihen  you  will  have 
accuracy,  and  you  also  siive  powder.  I  am  not  aware  of  any  experiment,  either,  to  test 
the  increased  accuracy  arising  from  a  more  exact  boring  of  the  gun.  Some  mav  not  be 
aware,  that  none  of  our  guns  are  truly  bored,  and  the  few  that  are,  are  the  exception;  the 
rule  is  they  are  bored  rouc^ly,  and  I  believe  it  Is  a  considerable  element  of  error,  and 
one  that  does  not  appear  to  have  attracted  much  attention.  But  as  the  68-pounder  now 
Stands,  it  is  accurate,  and  some  excellent  shooting  has  been  made  with  it^  and,  if  X 
mbteke  not— in  &ot,  I  know  it  is  the  esse  at  800  yards  at  Sheeburyness  It  best  the 
rifle  guns  on  one  occasion,  though  pointed  by  Sir  William  Armstrong  himself.  I  believe 
where  the  charge  is  increased,  the  accuracy  would  be  much  more  sustained ;  instead  of 
stopping  at  16  lbs.  of  powder,  we  could  go  up  to  24  with  our  68-pounder8.  Now  we 
eannf^  do  it  with  the  guns  in  their  present  state,  and,  as  the  Duke  of  Somerset  justly 
said,  it  is  very  desinible  to  do  what  we  can  with  our  pre^rnt  stores.  Now  Captain 
Blakeiy  has  proposed  a  plan  for  simply  hooping.  Mr.  Lancaiiter  proposes  to  encase  the 
gun  ;  and  Mr.  Haddan  says  the  guns  are  not  strengthened  by  either  method.  First, 
with  respect  to  Captain  Blakeiy *s  method  of  strengthening.  Here  is  a  trial  of  strength* 
enintr,  by  order  of  the  Select  Committee  in  1885,  which  Captain  Blakeiy  has  put  into 
my  hand,  in  which  I  tind  that  the  Blakeiy  gun  stood  an  immense  amount  more  firing 
than  any  other. 

A  Membbr  :  What  size  gun  was  it  ? 

Commander  Scott:  I  gave  the  sixe  in  a  former  lecture  here.*  Perhaps  you  will 
kindly  look  at  it ;  my  memory  does  not  serve  me^  I  think  I  ought  to  pause  here  one 
instant,  as  Captain  Blakeiy  has  taken  my  rifling,  but  with  my  permission.   I  ssked  the 


*  See  Lecture  on  Progress  of  Ordnance  at  Home,  &o.,  p.  18,  vol.  VI.,  Journal  of  the 

lustitutiuu.— Ki>. 
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Admiralty  if  theylMil  my  objection  to  hil  doing  it;  when  Captain  Blakely  ppnke  to  me 
ahoiit  the  matter,  and  kindly  offered  me  sometliing,  I  said,  "The  o'.ily  thing  I  have  to 
say  about  it  is,  that  you  will  please  to  consult  me  about  the  hHing,  that  1  may  see  that 
it  it  well  dono.**  I  oaanot  My  that  he  his  alwa^fi  ooDBulted  me  on  tho  subject ;  I 
believe  it  is,  that  be  thinks  it  would  put  me  to  trouMo  nn  1  expense,  but  I  should 
always  be  very  glad  to  see  him  on  the  subject.  I  may  mention,  however,  tiiat  Captain 
Elakely  examined  that  gun  of  mine  that  was  bunt,  and  wrote  to  say  that  Jie  liMind  die 
rifling  not  at  all  injured.  I  have  to  stop  here  one  instant,  and  I  am  sorry  I  omitted  it, 
to  speak  of  the  endurance  exhibited  by  the  different  competitive  guns.  Now,  among 
the  guns  tired  in  the  competition  at  Shoeburyneas,  excepting  my  own  and  Mr.  Bashley 
Britten^  flieie  wes  no  gon  tihat  liad  fired  near  SOO  rounds,  and  our  gons  had  fired  ibem 

at  elevations.  The  guns  that  completed  the  sixty  five  conipetitivo  rounds  were  taken 
from  Shoeburyii^,  where  they  had  been  tired  at  elevations,  mounted  on  their  carriages, 
placed  in  the  cell  at  Woolwich,  and  suspended  horizontally  on  a  swing.  The  conse- 
quence was,  on  the  first  impact  of  the  charge,  the  gun  recoiled ;  and  my  own  opinion  is 
that  Mr.  Lancaster's  gnn,  if  it  has  fired  1,000  rounds,  will  probaMy  go  on  and  fire 
2,000  more  ;  for  every  one  knows  what  a  different  thing  it  is  to  fire  a  gun  horizontally, 
aud  suspended  where  it  will  at  onoe  recoil,  and  theee  differences  were  my  reasons  for 
objecting  to  my  gun  being  put  into  the  trial.  When  my  gun  did  burst,  the  coated  shot 
were  somewhat  in  favour,  and  iron-shot,  if  possible,  were  to  be  set  aside.  Various 
hypotheses  were  set  up  about  the  bursting ;  but,  when  the  pieces  of  my  gun  were 
brought  together,  it  was  found  there  was  a  very  bad  flaw  in  the  bore,  and,  when  I 
manat^pd  to  get  hold  of  my  ten  shot  and  examined  them  (only  ten  rounds  were  fired  in 
this  competitive  trial  before  my  gun  burst),  I  found  the  shot  were  scratched  along  their 
bearings,  showing  that  tiie  gun  had  been  gradually  opening.  There  was  nothing  bat 
what  is  straightforward  about  the  matter ;  there  bad  beeu  various  theories  put  forward, 
and  I  have  no  doubt,  those  who  advocate  lead  coating,  as  is  generally  the  oase,  wish  to 
believe  what  they  wiith  to  be  true. 

But  I  have  wandered  away,  and  I  must  apologise  to  you  for  it,  from  Caplain  Blakely'a 
strm^-thcnin;^'.  Aftpr  srriii<:  Captain  Blakely's  hooping,  it  struck  me  that  puttint^  it  on 
straight  in  one  piece,  would  be  better.  I  have  not  seen  it;  but  I  also  know  at  the  same 
time  that  any  man  wonld  pnt  it  on  in  one  piece,  if  it  were  not  for  the  expense ;  it  is 
more  expensive  to  put  it  on  in  that  way.  Mr.  Parrott,  in  America,  I  find  since  I  gave 
my  last  lecture,  says  his  plan  diflTers  from  that  of  Captain  Blakely,  in  that  he  puts  it 
on  in  one  piece,  whole ;  and  it  is  precisely  that  mode  by  which  he  geta  the  increased 
strength,  aud  I  have  no  hesitaUon  myself  in  eipresiing  my  firm  belief  that  snob  a  mode 
of  .-trLt  utli'  iiiijg,  if  the  jacket  is  carefully  pnt  on  by  hydraulic  pressure  at  a  cprtniti 
force,  i»  the  best,  and  I  will  give  jou  a  reason  for  it.  In  the  Armstrong  gun  at  the  end, 
there  is  a  large  piece;  it  is  a  ftnrgod  brsech- piece,  and  I  beliCTe  it  b  the  only  part  of  th« 
gun  which  I  have  never  seen  broken.  Hoops  are  welded  immediately  against  thia 
forged  piece,  the  grain  of  tlie  iron  running  in  a  different  dir^'ction,  and  over  this  another 
coil  is  put.  ihey  are  two  ditierent  sorts  of  iron,  it  over  tlie  wrougtit  iron  the  coil  gives 
strength,  why  shonld  not  the  ooil  over  the  cast«iron  give  strength,  provided  yon  regulate 
the  tension  properly?  I  allow  in  the  proof  in  the  cell,  the  hoopinr  may  not  appear  to 
strengthen  the  gnn  in  any  great  degree,  and  for  this  reason,  the  proof  in  the  cell  consists 
in  gndnally  inersasiqg  die  wei^t  of  flie  cylindors,  the  first  cylinder  being  henTier  tfHia 
any  shot  you  would  fire  ont  of  it. 

I  believe  the  hoops  prevent  the  iron  from  di^irttegrntinp:.  You  know  the  particles  are 
merely  laid  together  i  they  are  in  close  proximity,  but  tiiere  is  no  interlacing  of  fibre; 
and  the  continned  oonensnon  OfMoa  them,  and,  if  <qpened,  any  gun  will  go— eootinnona 
fire,  provf  d  always  to  destroy  the  guns.  I  believe  hoops,  however,  will  prevent 
disintegration,  and,  if  you  prevent  that,  I  have  do  doubt  in  my  own  mind  you  could 
malce  our  jpresent  68-pounder,  hooped  in  snob  a  way,  a  s^ng  durable  gun,  capable 
of  firing  24  pounds  of  powder. 

Mr.  Lancaster  proposes  to  encasp  the  gnn,  and  he  says  that  a  cast-iron  interior  would 
be  less  liable  to  iiguiy  than  one  of  wrought  iron.  If  Mr.  Lancaster  proposes  to  appfy 
tfie  to  our  present  gnne,  I  beBeve  the  otpenae  will  be  an  insuperable  objection  to  it, 
for  if  yoo  cut  away  the  trunnions — I  do  not  enter  into  the  queation  of  putting  the  casing 
on,  it  wUl  be  rather  difficult,  but  it  is  a  difficulty  that  may  be  got  over.  I  think  the 
expense  will  be  exceedingly  great ;  quite  half  that  of  a  good  wrougbt-iron  gun.  If  he 
intends  to  hoop  new  easdngpi,  it  may  be  asked,  wottid  not  a  kit  brittle  metal  be  better  ? 
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I  certainly  should  prefer  myself  good  wrought-iron  to  cjwt-iron,  and  would  venture  to 
suggest  as  an  experiment  that  might  be  eaaily  tried,  to  take  one  of  the  Armstrong  guns, 
that  have  been  used  in  proving  vent- pieces,  of  which  there  are  four — the  coils  are  opens 
BO  that  they  are  of  no  further  use — and  let  it  be  fired  at.  There  is  the  muzzle  also  of  a 
good  forged  gun,  that  of  Mr.  Lynall  Thomas,  which  mitrht  be  fired  at,  and  also  that  of  a 
68-pounder.  Then  you  would  come  at  once  to  the  respective  endurances  of  the  three, 
ia  being  fini  at.  But  with  fegard  to  Mr.  Laneartar*!  gnn  that  he  ipeals  of  here,  there 
WMB  an  endurance  mentioned  of  81  rounds.  I  am  satisfied  that  I  was  not  mistaken  in 
stating^  that  that  trim  wn^^  eon-jiderably  heavier  than  the  Gb^poundcr;  and  therefore  it  is 
not  surprising  that  li  the  gun  be  very  much  heavier  it  should  stand  a  very  much  larger 
number  of  rounds. 

I  am  sorry  I  have  taken  np  so  much  of  your  time,  and  I  will  conclude  with  only 
one  obsenration  about  the  Armstrong  gun.  A  gentleman  thought  that  he  would  iu- 
fottigite  ^e  mM»  tat  hbmelf ;  the  Osptiuu  of  a  nuui-of*wir  uns  a  firiend  of  his,  he 
went  on  boerdi  and  at  his  request  the  captain  sent  for  the  gunner  and  the  gunner*s 
route.  There  was  an  Armstrong  gun  on  board,  and  they  showed  him  everything 
about  it.  He  took  the  gunner  aside,  and  said  "  Teli  me  what  ia  your  candid  opinion 
about  it; "  and  tays  Jack  **  Well,  Sir,  my  ofranion  is  that  it  is  a  werry  dangerous  gun.'* 

Admiral  Tatler,  C.B.:  As  the  time  is  very  short,  I  shnll  only  make  a  few  observations. 
In  £act,  tlie  very  able  discussion  we  have  now  had  from  Commander  Soott*  renders  it 
totally  unnecessary  for  me  to  expatiste  more  iaXlj  on  anything  that  hat  bem  iiid,  because 
r fully  agree  in  l  vorything  he  has  stated. 

I  will,  therefore,  briefly  describe  to  you  a  etm  of  my  invention,  and  also  a  conical  ball,* 
and  I  believe  I  was  the  tint  person  who  brought  lorward  cmiical  balls.  In  the  year 
I  proposed  eonieel  bells,  end  Admiml  Sir  Pliilip  Ouriiem  wrote  to  Meishal  Soult  men- 
tioning  it  to  him,  and,  the  Government  having  given  me  the  permission  to  publish  my  work 
on  Gunnery,  he  put  the  question  to  me,  and  silked  me  if  I  would  show  him  the  model. 
As  I  had  permission  to  publish  it,  and  of  oourse  it  would  be  linown  to  every  one,  I  gave 
him  one  of  the  models  ;  he  was  thr  Minister  of  War,  and  he  declared  that  be  had  never 
swn  or  heard  of  any  conical  ball  before  ;  at  the  sieirf"  of  Toulon  the  French  invented  an 
oblong  ball,  but  he  admitted  it  was  tried  and  failed.  About  six  months  after  tlus 
Oolonel  De  Vigney  took  out  a  petent  for  a  oimioBl  ball,  beoenie  he  found  the  eoniesl  bell 
was  calculated  for  a  rifle  that  he  had  invented  some  years  previous  ;  and  it  was  evident  the 
conical  ball  was  not  known  in  France,  or  the  patent  could  not  have  been  allowed.  I  for- 
warded this  conical  ball  and  shot  to  diifferent  members  of  the  Government  ;  they  were  sent 
down,  I  believe,  to  the  Exoellent,"  to  be  tried.  It  was  intended  to  be  tried  by  an  English 
muskr  t,  which  they  were  made  for  ;  hut  I  received  a  letter,  stating  that  they  would  not 
try  musket  balls,  1  must  send  down  32-pounder8.  Now,  I  had  no  foundry,  and,  ss  a  half- 
pay  officer,  was  not  at  all  disposed  to  set  up  one ;  and,  therefbre,  they  gave  me  tiie  go-by, 
and  there  was  an  end  of  it.  But  a  very  short  time  after  this,  when  our  fleets  were 
fitting  out  for  the  Baltic  and  Sebastopol,  and  I  also  sent  them  a  plan  to  take  Cronstadt, 
and  how  to  tire  concentrated  broadsides ;  and  I  stated  that  I  had  tried  these  balls  many 
yesn  before,  and  on  the  coast  of  Spain.  In  1812  I  invented  the  lights  eomblning  the 
elevation  and  lines  of  siirht  in  one  focus.  It  was  brought  out  seven  years  afterwards 
by  an  sriilleij  officer,  and  is  now  called  a  military  invention.  This  had  wings,  which 
were  IntwdBd  to  prevent  the  shot  wabbling  in  tiie  gun,  beosnse  a  oonioal  bell  without 
wings,  when  it  leaves  the  muzzle  of  the  gun,  would  wabble.  Mr.  Lancaster  Umk  off 
the  wings,  and  tried  the  conical  ball  before  the  Queen  and  Admiral  Berkeley,  at 
Spithead ;  and,  in  consequence  of  the  wings  being  taken  off,  it  diverged  from  the  axle 
of  the  gun,  and  Injured  the  lighthouse.  Finding  tliat  was  tiie  esse,  they  capsized  tiie 
ball,  and  firo  l  it  so  that  when  it  left  the  gun  it  performed  a  somersault  like  Grimaldi. 

This  is  a  gun  {showing  a  mocUl)  that  I  invented ;  it  has  two  grooves  only,  and  the 
conical  ball  has  wnr.  These  two  have  sine  attached  to  them  to  fill  up  the  grooves,  the 
other  merely  fills  up  the  bore  of  the  gun.  When  the  ball  is  sent  home,  it  to  turned  oat 
of  the  groove  into  a  slot,  and,  on  being  discharged,  offers  the  same  resistance  as  an 
expansion  bail.  This  is  supposing  you  wish  to  have  it  rifled,  because  it  is  not  decided  jet 
whether  jou  we  to  have  it  riied  or  not*  I  load  it  ftum  the  breech,  so  that  die  men  aiu 
not  exposed  to  rifle  firing  through  the  portsj  because,  even  In  these  Iran  T«ssels»  they 


*  A  model  of  Admiral  Tayler*s  gun  and  conical  shot  may  be  seen  in  the  Museum  of 

the  Institution. — £d. 


Digitized  by  Gopgle 


BE6T  ADAPTED  FOIi  KAYAL  WAliFAliJi. 


175 


must  have  their  ports  open  occasionally.  There  fe  a  small  cone,  and  tliere  is  a  dot 

inside  ;  and,  as  you  brin^  home  the  cartridge,  this  pone  fits  into  the  slot,  and  of  coaiw 
there  is  no  escape  of  gas  inside,  and  the  men  are  not  so  exposed  in  loading  the  gun. 

This  is  my  feoe,  whioli  ivill  aitnrar  overy  purpose.  If  a  fend  ia  within  a  yard  or  at 
three  miles,  you  have  only  to  turn  round  the  inner  case,  tighten  the  screw,  and  it  will 
explode  by  time  at  1,  2,  3  miles,  and  by  concussion  during  its  flight.  There  was  a 
shell  with  a  miliUry  fuse  invented  after  this,  and  the  Government  took  it  up  and  adopted 
h.  It  was  probably  Twy  good  on  shore,  where  you  are  flring  with  a  fixed  gun  ;  but  it  is 
not  at  all  adapted  for  the  naval  service,  because  you  had  to  bore  out  the  holf  arrordinp; 
to  tbo  distance,  and  then  you  handed  it  to  the  captain  of  the  gun,  and,  by  the  tiwe  he 
has  loadod,  two  tteonran  adTandng  towards  «a6h  other  or  sepanitiDg,  would  mako  a 
difference  of  a  quarter  of  a  mile,  and,  if  you  loaded  one  broadside,  and  the  vessel  came 
up  to  the  stem  of  you  and  held  off  on  the  o]>po«ito  side,  it  would  remain  in  the  gun 
and  be  no  manner  of  use  afterwarda,  and  yuu  could  not  draw  it,  therefore  you  must 
throw  your  shot  away. 

Admiral  IIalstbd  :  How  many  years  is  it  since  you  proposed  that  fuse? 

Admiral  Tatlsr  :  It  was  in  laio  X  proposed  oonical  balls,  and  the  fuse  I  invented  in 
1864»  I  think. 

Mr.  Richards,  <>r  2,  Caroline  Street,  Bedford  Square,  then  read  a  jwper  in  which  he  re- 
capitulated some  if  tlu  ratfiL  of  a  naval  gnn,  and  an  extract  fnm  the  specification  of 
a  patent  which  prolesseis  to  supply  than. 

Oaptain  FiUHBonRitB:  Mr.  Chaiman,  ladies,  and  gentlemen, — I  am  afindd  I  eliall 
Trivc  to  claim  your  indulgence,  for  the  subjert  i^*  important.  Perhaps  I  may  reverse 
somewhat  the  order  aa  to  the  nam^  of  the  persons  to  whom  I  allude.  As  Mr.  Uaddan 
did  not  olfer  wuf  Mmarics  on  my  paper,  but  merely  referred  to  a  very  important  aab- 
ject — that  is,  the  material  of  which  guus  should  be  made-~>I  need  not  say  anything  in 
reference  to  his  mode  of  rifling.  The  subject  he  brought  forward  is  a  very  im- 
portant one — I  mean,  the  subject  of  m^ab;  and  the  carrying  out  of  his  experiments 
may  oertainly  lead  to  very  satisftetoiy  and  eeonomie  reinltk  It  has  been  objeeted 
to  >fr.  Haddan,  that  he  has  been  asked  to  make  a  large  gun  nf  the  metal  he 
referred  to,  and  he  has  been  une<|ual  to  do  it.  The  answer,  I  dare  say,  many  of 
you  read  in  the  2Vni«»  of  to-day  (I  have  had  no  ocmversation  with  Mr.  Haddan 
myself)*  that  is,  the  imposnhility  of  a  private  individn  d  uudertaking  the  works 
necefwary  for  constructing  guns  of  that  description.  Mr.  Clay,  in  describing  Mr. 
Horsfail's  monster  gun,  told  you  of  his  dithculties  in  constructing  it,  and  the  greater 
fsdlities  he  has  now,  fer  OMMrtmeting  a  gnn  of  that  kind  ;  and  I  mmt  say  I  do  enthrely 
sympathise  with  those  various  inventors  who  have  had  difficulties  thrown  in  their  way. 
There  is  boundless  expense  entered  into,  to  try  experiments  that  give  no  prospect,  I  think, 
of  success ;  and  ezpertments  that  do  offer  nrach  prospect  of  snocen  have  not  been  oarried 
ont.  Mr.  Bashley  Britten  said  little  or  nothing,  either,  as  to  the  points  that  I  raised  with 
respect  to  his  rifling.  He  )>roucrht  forward  an  interesting  subject,  drawing  a  contrast 
between  his  guns  and  Sir  VVjiiiaui  Armstrong's,  in  which  he  oarried  me  with  him  entirely  ; 
and  I  sympathise  vrith  him,  that  he  has  not  had  the  epportnnies  of  trying  it  more  elfeetu* 
ally  than  he  has  had.  Mr.  Lancaster  objected  that  the  diagram  did  not  exactly  repre- 
sent tlie  degree  of  ovality  that  he  now  approves.  Weil,  I  was  dealing  with  l>ancasters 
as  they  are,  not  with  Ijaneesters  as  they  might  be.  All  I  can  say  is,  I  have  no  interest 
in  the  matter.  I  have  no  desire  to  set  forward  ai^  one.  I  wanted  to  see  the  best 
gun  ;  and  it  was  partly  because  I  was  independent,  and  had  no  crotchet  and  no  hobby 
to  ride,  that  I  was  solicited  to  undertake  this  paper.  If  Mr.  Lancaster  will  produoe 
the  best  gnn,  the  best  rifled,  and  the  best  in  all  particulars,  we  shall  hail  it  with 
joy.  We  want  a  be«t  one,  for  we  have  not  got  it  as  yet.  I  thoroughly  concur  in 
what  Mr.  Lancaster  said,  when  he  was  dwelling  upon  the  qu^tion  of  cast-iron  and 
wrought- iron  guns,  built-up  guns  of  that  description  as  shown  in  Plate  L  fig.  2,  that 
they  are  not  fitted  to  nndergo  the  rough  work  of  ship  guns.  We  all  know  that 
there  are  circumstances  under  which  a  ship,  to  save  herself,  is  obliged  to  throw  her 
guns  overboard,  and  recover  them  again.  I  ask,  in  what  condition  those  guns  would 
bOt  if  diey  were  tiirovm  overboard  on  rodcy  ground?  Again,  it  often  Iwppens  that 
they  have  to  land  the  guns  to  fortify  a  point  It  does  not  always  happen  that  they  have 
the  facilities  for  hoisting  them  into  the  boats,  and  there  is  a  great  deal  of  rough  work 
lu  dragging  them  over  the  clifib.  I  want  to  know  how  it  is  to  be  dune  by  tliat  gun. 
Apart  from  the  way  in  which  Sir  William  Armstrong  treeted  the  subject,  saying,  **  Well, 
it  had  stood,**  I  may  ask,  what  was  my  axgunent  throqghoiit  my  whole  paper  ?  It 
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Was  not  as  to  what  It  had  stood.  I  said  it  had  not  at  all  had  the  test  it  ooght  tD  htM,  Of 
to  which  it  must  necPRsarilv  he  put,  if  it  is  to  p\o  the  h\\;]\  initial  velocity  we  must  have 
at  all  cost.  There  are  two  or  thrt^e  remarks  made  by  Colonel  Lefroy,  which  I  did  not 
ftnswer  at  Ihe  time*  and  which  I  think  it  neoeaiaiy  and  important  to  antwor.  For 
instance,  Colonel  Lefroy  cited  as  proof,  that  Sir  William  Armstrong's  gun  was  a  suitable 
gun  for  naval  service,  that  various  Continental  nations  had  adopted  it ;  but  he  did  not  add 
that  no  naval  power  has  adopted  it.  Russia,  France  and  America  have  studiously  avoided 
it*  Then  again,  in  respect  to  the  manner  in  which  Colonel  Left^  oommented  upon 
nj  paper — and  I  must  also  join  with  him,  Sir  William  Armstrong — it  was,  I  think,  not 
lUr.  Thus,  for  instance,  1  am  noade  to  say  on  each  occasion  by  them  what  1  did  not 
aay,  and  thej  have  annvwed  what  th^y  hvn  nndertaken  to  aay  for  nw,  rather  than  what 
I  did  say.  Upon  the  subject  of  strength,  Colonel  Lefroy  says,  that  as  for  my  exception  to 
the  Htrnntrth  of  the  gun,  why,  it  has  proved  it-^elf  sufficiently  strofi^.  Now,  I  did  not  siay  it 
was  not  strong.  I  did  say  it  was  strung;  but  wiiat  I  did  say  was,  that  it  was  not  strong 
enough  to  boar  the  high  charges  tiiat  it  will  have  to  boar,  if  it  is  to  give  na  the  initial  ve- 
loi-Mty  that  is  wanted.  Those  arc  two  different  things  ;  nrul  I  prirtTnilnrly  u-e  in  my  paper 
this  expression,  that  it  would  burst  prematurely  if  it  were  subjected  to  these  high  oltargea. 
Wiiy,  Colonel  Lefroy  says  ao  himaelf.  '*0h,"  he  «aya,  **lt  will  bear  theie  diargee, 
heoause  we  have  tried  it ;  but,*'  he  iaja,  "yon  oannot  continne  it,  faennse  it  will  burst." 
Why,  the  proof  of  the  puddinpf  is  in  tlie  eating,  and  he  has  given  us  an  illustration  of  it. 
Then,  with  respect  to  stripping.  He  says  tliat  I  stated,  that  if  you  attempted  to  give  it 
the  high  initial  velod^,  it  wonld  strip,  or  tfiat  it  woold  be  dangerons  to  the  gon— that 
it  would  not  take  the  rifling,  in  fact.  N^ow,  Colonel  Lefroy  answers,  that  the  guns  have 
all  been  subjected  to  proof  charges^  and  that  their  mifeiles  have  taken  the  rifling.  What 
do  we  mean  by  rifling  ?  and  what  do  we  mean  by  a  riflle  ?  We  mean  by  a  rifle  that 
which  performs  the  functions  of  a  rifle,  tiittt  ia,  it  gives  rotatory  motion^  and  Ooiitinuea 
that  rotatory  motion,  in  order  to  get  accuracy  of  fire.  Now,  I  say,  you  may  have 
amy  kind  of  rifl^mg  you  please,  or  any  kind  of  marks  upon  the  missile  ;  if  it  does 
not  periSonn  tfie  functions  of  a  riflo«-that  is  to  lay,  give  and  eoDtinne  that  rotatory 
motion,  so  as  to  establish  precision— it  is  not  a  rifle  practically.  Such  is  the  fact  with 
respect  to  this.  Table  K  represents  a  series  of  trials;  mind,  not  high  velocities,  but  such 
as  k  due  to  a  very  small  increment  of  powder;  for  instance,  from  1*75  lbs.  to  1*50  lbs.; 
and  the  aeriea  ia  continued  alternately,  so  that  there  can  be  no  doubt  of  the  aocuraoy  ; 
because,  of  course,  with  thirty  rounds  the  piece  gets  hotter,  and,  if  they  did  not  alternate, 
it  would  not  be  fair.  Now,  what  is  the  fact  ?  We  find  that,  just  in  proportion,  eveiy 
time  as  the  h%her  idiatge  is  need,  so  it  beoomea  less  aoenrate.  (See  table.)  The  correetnoai 
of  this  may  be  gathered  byan  examination  of  the  columns  of  Table  K.  headed  "  Charge'*  and 

Mean  Observed  Deflection,"  contrasting  column  9  with  15,  which  contains  the  results 
with  an  iron  shot.  So  that  there  is  a  regular  law  established,  that  juat  in  propor- 
tion &»  you  increase  the  initial  velocity,  and  increase  the  quantity  of  powder,  so  the 
rifling  slips.  It  ia  eviflmt  here,  f  Pointint^  to  n  Frpnch  shot  and  nno  of  Mr.  B  Britten's 
on  the  table.]  Here  is  where  the  slip  takes  place.  Anybody  who  looks  at  this,  will  see  the 
slip  here.  On  eadi  dde  of  these  hnttona  there  ia  the  evidenee  of  the  dip.  There  is  a 
scries  of  these  tables  to  prove  what  I  say;  and  if  it  were  not  as  I  state,  Sir  William  Arm- 
strong is  perfectly  sensible  of  the  value  of  initial  vplooity,  and  would  have  obtained  initial 
velocity  if  he  could  have  obtained  it.  He  would  have  put  more  powder,  if  either  the 
misaile  or  tiie  gun  admitted  it. 

Then,  as  to  the  vrlcn  ity.  I  do  not  pay  thrit  thpy  could  not  attain  high  velocity  ;  I  said, 
relatively  as  high  as  smooth-bore  guns.  Colonel  Lefroy  cited,  in  a  very  triumphant  tone» 
"that  they  had  got  1,740  fset  from  a  rifle  diot,**  whereas  from  an  old  revnd-shot  9-poander 
they  only  got  1,613.  Now,  I  might  adopt  the  tactics  of  that  fine  old  fellow  Sir  Ridiard 
Keats,  when  he  got  in  between  two  enemies  off  Algeziras— he  just  backed  astern,  and 
let  the  two  enemies  dre  into  each  other,  for  he  had  other  work  to  undertake.  If  1  turn  to 
the  Timet,  I  find  that  Sir  William  Arnutroog  admits  the  whole  qvostion,  that  a  smooth- 
bore  has  a  greater  initial  velocity;  and  you  remember  la?t  niglit  he  statnd  it  nn^in.  So 
that  what  are  we  to  say  ?  Here  is  Colonel  Lefroy,  defending  Sir  William  Armstrong, 
saying  that  bis  missile  gets  the  higher  Telocity,  and  Sir  William  Armstrong,  on  the  other 
band,  admits  the  whole  question,  and  sayi  that  it  It  not  so.  Well,  I  think  I  need  not  say 
anything  more  about  Colonel  Lefroy. 

Sir  William  Armstrong  commenced  his  remarks  by  saying  that  I  had  no  experiments, 
and  he  brought  aa  his  experiments  jnat  the  xecord  of  a»  esperimrat.  I  would  ask,  what 
are  all  these  but  reoords  of  experimenta  ?  (Pointing  to  the  tarioua  tables  against  the  wall.) 
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la  not  Table  K  an  ezperimeiit  with  the  Armstrong  and  Whitwinth  P  Theae  are  taken  from 
Odinnet  Lefroyls  own  boi^  Every  one  of  tfieae  are  experimeoti^  and  they  might  have 
been  multiplied  to  any  number.  And  yet  he  says,  I  have  no  ejtperimcnts;  and,  lo  and 
behold  you,  he  brings  one.  Then,  with  reepect  to  the  shont  gun.  Sir  William  Armstrong 
oljeeted  to  die  diagram*,  I  bad  not  given  a  Mr  meaanra  of  it,  and  eo  on.  They  were  aU 
measured  by  Mr.  Vavaseur.  ITe  is  a  constructor  of  guns  ;  he  h  perfectly  conversant  with 
them;  and,  so  far  from  doing  Sir  William  Armstrong  any  injustice,  that  given  is  the  most 
&troaimb1e  specimen  of  the  large  shunt  family  (see  Plate  I.  fig.  9).  If  I  were  to  have  taken 
some  of  the  earlier  pattema,  the  windage  would  have  been  much  Iai)ger;  and,  instead  of 
Sir  William  Armstrong  occupying  the  place  he  (lon<;  in  Table  II,  his  name  would  have  been 
oonaiderably  lower.  W^hen  you  consider  that  Sir  William  Armstrong  was  asked  to  speak 
on  tbia  oecaaion,  and  be  aaked  for  longer  time ;  for  tbere  waa  anob  a  mnltiplicity  of  figurea 
that  he  really  must  get  up  figures,  in  order  to  be  able  to  refute  mine  !  If  I  was 
speaking  upon  my  horn-book,  I  would  not  have  to  ask  for  time ;  and  one  would  have 
thought  that  there  was  nothing  here  that  he  was  not  thoroughly  conversant  with. 
Sir  William  Armstrong  affecta  to  make  Hgbt  of  the  ricochet.  Major  Owen,  R.A.,  in 
his  lecture  delivered  here,  does  not  do  so,  though  he  is  favourable  to  rifled  guns. 
Here  is  an  extract  from  some  information  given  before  the  House  of  Representatives 
in  America; Captain  Dahlgren  lays  great  straaa  on  tbo  oertainty  of  large  round 
projectiles  en.  ricochet,  which  is  most  useful  on  water,  and  his  11-inch  shells, 
weighing  1351bs.,  are  certainly  vory  formidable  against  wooden  ships."  I  recollect 
an  anecdote  with  respect  to  the  value  of  ricochet.  One  of  the  steamers  employed  on 
tbe  coast  of  Spain  eould  not  get  in  — I  do  not  know  predtady  wby,  but  ahe  oonid 
not  fire  direct,  bccauso  of  an  intervening  pomt  of  land,  upon  the  town ;  but  she 
fired  upon  a  cliff  that  was  focing  the  town,  and  threw  her  shot  vei^  effectually  into 
it.  Now,  I  ahonld  like  to  know  bow  Sir  William  Armatrong'a  abot  would  liooehet 
into  that  ?  They  would  not  at  all.  Yet  be  attaches  no  value  to  the  circumstance  of 
ricochet !  Then  he  .seemed  to  throw  a  great  deal  of  doubt  upon  this  American  oxpcriment. 
Now,  here  is  this  work — Simpson  on  Gunnery — from  which  Table  E  is  taken  ;  anybody 
can  read  it ;  it  is  very  tntereating,  and'  I  think  ft  beara  e?idence  of  the  truth.  The 
proof  of  it  is,  evident  from  his  own  gun.  Ho  wants  to  say  this  experiment  is  of  no  valu^ 
in  order  to  disparage  my  statements  with  respect  to  the  value  of  reducing  the  windage. 
But  what  ia  Hie  fitct,  both  with  reapeet  to  Mr.  Baahlejr  Britten^s  gun  and  with  reapeet  to 
his  ?  Why,  because  they  reduce  the  windage,  or  because  they  reduce  it  so  aa  to 
destroy  the  windage  altogether,  they  produce  great  r  ilts  with  small  charges.  Why, 
that  is  just  what  takes  place  here.  Either  Sir  Wiiiiom  Armstrong  does  not  produce 
resulta  that  he  aaya  he  doea,  with  small  ehargeo— ^ere  ia  not  that  extreme  tenaion  upoai 
his  gun,  by  explosion  in  hia  gun,  that  hn  Htntrs  there  is — or  else  this  table  is  true.  Then, 
if  it  is  true,  it  is  monstrous  to  draw  a  comparison  between  old  guoa  with  very  Large 
windage,  and  his  guns  that  have  no  windago  at*  all.  He  wmt  into  a  long  argument 
laat  ni{^  to  prove  that  it  was  a  qneiAion  of  weight,  not  of  friction.  Now,  here 
ate  some  experiments  that  prove  the  very  reverse.  If  it  was  the  weight  that  was  the 
cause  of  tbe  higher  initial  velocity,  then,  instead  of  getting  1,809  feet  initial  velocity 
with  tbo  61-lb.  S.lBcih  aheU,  and  1,579  with  the  66-lb.  abdt,  theaa  flgurea  would  be 
reversed  (see  table  B),  He  says  that  the  effect  of  the  weight  retaining  the  shot  in 
the  gun  80  much  longer  increases  the  elasticity  of  the  powder  to  such  a  degree  that  it 
overcomes  and  gets  a  greatnr  result.  Why  is  it  not  shown  so  here  ?  Here  is  the  greater 
weight,  and  here  is  the  less  initial  feloeity.  The  fact  ia,  that  there  is  friction,  by  which, 
and  by  giving  rotatoiy  motion,  power  ia  abaorbed,  aa  any  one  who  believea  in  mechanical 
laws  must  admit. 

Sir  William  Armatrong  underlakca  toaa^  that  I  aaid  that  tbe  trajectory  in  diia  diagram, 

(Plate  I.  fig.  13),  was  that  of  his  shot — of  his  hall.  I  did  not  say  so.  Here  is  rnv  paper,  in 
which  what  I  did  say  is  written.  I  simply  supposed  the  case  of  a  shot  that  would  travel  a 
distance  of  600  yards  in  one  second ;  and  I  supposed  the  case  of  another  shot  with  less  initial 
velocity,  or  half  the  initial  Telocity, that  would  require  two  seconds  to  travel  the  same  distance. 
Then  I  drew  (hut  as  an  ilhistration  of  what  would  be  the  result.  I,  of  course,  gave  Table 
C  a.  Appendix,  also;  but  there  I  gave  the  actual  quantities,  and  pointed  to  tbe  actual 
quantitiea.  The  lines  (sec  Table)  ropreaentthepoint-blankrangeaof  theaereepeetiTeguns, 
as  given  by  the  authorities.  I  am  not  in  the  least  responsible  for  them.  Tbe  table  was  pre- 
pared by  Mr.  Clay,  and  it  must  be  taken  for  what  it  is  worth.  The  principle  is  just  the  same. 
If,  on  the  contrary,  instead  of  taking  only  one  second  and  two  seconds,  where  tbe  difference 
between  All  by  gravis  ia  the  dttllBrenee  between  16  and  64, 1 M  taken  tbe  diffac^nee 
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iMtmen  two  and  three  seconds,  there  the  difference  would  have  been  greater,  beo%i|Be  it 
woaM  bftw  been  the  dtthnooe  ImIvmb  04  and  144  Awt  Now,  Sir  mlUMi  AroMtrong 
repeats  a  ttatement,  and  I  nrast  WJ  it  it  deNrving  of  oonnant,  and  of  stiwig  comment*. 

We  can  undprstand  a  petMU  at  a  meeting,  gettlncf  up  and  «>p<>a"king  hastily,  and  extem- 
poralljr,  uiUDg  an  ezprewion  that  is  not  quite  to  the  point,  or  giving  a  fact  that  is  not  rele- 
vant; bnt  when  Sfa*  William  AmalraBg  aaln  far  time,  and  ti^en  a  hei  mail  at  It  was— > 
for  it  was  a  fact  of  itR  kinrl,  bnt  not  a  relevant  fact — was  pivpn  by  Colnnel  T.cfroy  with 
respect  to  the  rifle  as  compared  with  the  round  shot,  and  Sir  William  Armstrong  hears 
that,  and  then  twenty-fimr  h<Miit  allsrwards  repeati  liukt,  I  say  it  is  deserving  of  comment. 
Nov,  what  are  the  facts  oonoSRlfog  that  P  The  msotlog  was  led  to  suppose  that  this  was 
an  accurate  Hflfi  projpptilp,  such  as  is  used  in  ordinary  service.  It  was  not  such.  Here  is 
the  paragraph  which  appears  in  the  paper,  **  It  has  been  the  fashioa  of  late,  on  the  part  of 
those  who  havo  stndled  gnnnsiy,  to  assart  tibat  tbs  initial  talooity  impaitod  to  a  shot  from 
a  rifled  cannon  is  leas  than  that  which  would  be  derived  from  a  smooth  bore  gun.  Sir 
William  Armstrong  joined  issue  on  this  point,  and,  in  order  to  settle  the  matter,  he,  on  the 
day  tdluded  to,  loaded  a  12 -pounder,  on  his  principle,  with  a  shell  weighing  8  lbs,  with 
a  Sib.  chaigo  €# powder,  and  the  initial  velocity  obtained  was  1,740  feet.  A  9-pounder 
smooth-bore  wai*  then  loaded  with  a  shot  of  9  lbs.  and  2^  lbs.  of  powder,  and  the 
initial  veloeity  amounted  only  to  1,613  feet."*  The  first  position  is  this.  I  stated 
that  aloBgatsd  rifla  balls  eonld  not  bo  pvofeelod  with  tho  ssmo  initial  trsloo^  aa 
round  balls,  and  I  stated  the  reason.  The  greater  weight,  and  the  winp?,  or  rifling, 
would  prevent  the  one  from  being  projected  with  the  same  veloci^  as  the  other.  Now, 
h«re  is  not  an  ordinary  rifle  projectilo.  His  ordinary  rifle  projectile  for  this  piece  b 
lllh.  12oa.  Ho  fodnoes  that  down  to  8  poondu  How  does  he  do  it  ?  He  must  out  it  in 
various  ways.  He  must  cut  it  shorter;  and  I  have  no  doubt  he  reduced  thf  Irad.  He 
reduced  a  great  deal  of  the  friction  ;  and  in  iket  he  reduced  it  as  iar  as  possible  to  tho 
oonditions  of  a  lotmd  ball  t  and  tton  ho  Hfss  it  against  a  vonnd  ball,  wit  of  an  old 
9. poiin der,  with  all  its  windags^  whilo  he  todoesd  all  ^  friotloB  ^ hii  omu 

Mr.  Of.  Rbndel  :  No,  no. 

Captain  Fishboubjtk  :  Well,  comparatively. 

Mr.  0,  Ebrdil  :  Tho  shot  was  not  reduced  in  any  way. 

Captain  FisHBouRNR ;  Are  yon  pieparsd  to  sajr  thai? 

Mr.  G.  Rbndbl  :  Certainly. 

CJaptsIn  Fmraetntm :  Psrfaaps  yon  will  explain  aftsrwwds  how  it  was? 

Mr.  O.  Rbndbl  :  I  have  nothing  to  explain,  except  that  the  shot  was  not  vsdlieed* 
Captain  Fisrbou&nb  :  Then  what  was  it,  may  I  ask  ? 
Mr.  G.  Rknd£L  :  You  say  the  shot  was  turned  down. 

Capt.iiu  PuHBODRNK  :  Perhaps  you  will  explain.   I  am  not  snxunis  to  mislead  in  ai|y 

way.    Perhnps  you  will  kindly  r \p!ain  what  was  done. 

Mr.  a,  Rbnd&l  :  I  merely  say  that  the  shot  was  not  redttoed* 

Oaptoin  Fmmooim:  I  say  it  was  rsdnoed  from  llibs»  12ob.  to  81bs.   WUl  yon 

describe  bow  it  was  reduced  ? 

Mr.  G.  Ren  del:  I  will,  if  you  will  allow  me.  You  stated  that  the  lead  wasredu'ied 
at  the  back,  to  take  away  all  Uie  friction.    Such  was  not  the  case. 

Osftain  Fishbourne  -.  That  was  my  impfesilon. 

Conimander  Scorr :  It  was  a  specially  prepared  projectile  not  the  osdinsiy  one>  Par- 
haps  you  will  state  what  it  was.   Let  us  have  the  &ct. 
Mr.  O.RsNDCLt  ImsNlywished  toeoneetone  importantststsmentthat  waslikety  to 

mislead  the  meeting. 

Captain  FisunonBXR :  Will  jou  state  the  whole  facts  ?    Because  that  is  reallj  the  point 
to  be  arrived  at.    1  do  not  want  to  mislead  the  meeting. 
Commander  Scott  :  I>eBoribe  the  projectile. 

Mr.  G.  Rbndel:  I  am  not  in  a  position  to  describe  the  whole  facts,  but  I  hear  things 
stated  that  are  not  correct.  I  understand  you  to  say  that  the  lead  is  turned  down  at  the 
beseof  flieshot,  with  the  iriew  of  redueing  the  shot  to  the  eonditioa  of  a  shot  fired  froma 
smooth-bore  gun.   I  believe  that  such  is  not  the  oaso»  and,  as  it  is  an  important  feature 

in  the  experiment,  I  think  it  right  to  say  so. 

Captain  b  isHBuuRNS:  You  reduced  the  weight. 

Mr.  G.  Rbvdkl  :  I  know  nothing  of  the  weight.  I  know  there  is  a  9-pounder  shot 
fired  from  a  light  12-poaader  fpnu  Thsie  is  soeh  a  shot  as  a  9.pounder,  and  I  believe 


•  See  Army  and  Navy  (iazettc.  May  17,  1362. 
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tliat  miiifelum)  been  the  one  need  in  the  e^Miinient,  not » ipeQial  ehet  o(Miitnieled  for  the 
fmfpoae.   You  would  lead  the  meeting  to  enpfioee  tiial  ft  apeoial  tliok  ivne  mede  tbie 

experiment,  and  that  I  call  in  question. 

Admiral  Halst£j>:  Wh^n  you  u«e  the  term  turned  down,"  do  you  use  it  in  the 
MUM  of  ledneing  Ibe  dinmeler.  pering  down  P 

Mr.  G.  Rendel  :  I  am  answering  Captain  Fisbboume. 

Captain  FisHSOOBMfi :  I  understand  it  waa  &  12-poandargun,  and  not  a  9-poander,  that 
you  spoke  of. 

Mr.  G.  Rbndbl:  Ikia  the  same  calibre;  and  the  size  of  the  gun  is  stated. 

Captain  FisHnotmNF  :  Gentlemen,  I  am  not  in  a  position  to  tell  you.  What  I  say  is 
this,  that  the  meetiug  was  led  to  believe  that  this  waa  au  ordinary  serrice  projectile;  that  an 
elongated  rifle  shot  waa  projected,  and  prodvoed  tihe  reloeity  of  1,740  feet.  Neither  did 
Colonel  Lefroy  nor  Sir  William  Armstrong  say  anything  about  the  reduction  of  the  weight 
at  all.  Now,  what  I  complain  of  is  this,  Uiat  in  a  public  meeting  of  this  sort,  men  in  the 
public  service,  upon  a  public  question,  with  one  of  Her  Majes^^s  ministers  in  the  chair, 
dionld  undertake  to  get  up  and  state  half  the  foots. 

Commandpr  Rrorr  As  tho  mfetin^'haa  been  interrupted  on  this  occasion,  I  may  claim 
from  the  Chairman  permisaioii  tu  say  this,  that  the  9-pouDder  is  served  out  as  a  9-pounder, 
and  never  meatioiied  aa  a  12 -pounder*  Tlie  IS-ponnder  gun  b  iianed  aa  a  l^poimder. 
I  never  heard  a  0-potiiidflr  eaUed  a  ISUpoander  in  my  Itfo,  and  I  do  not  know  that  it  has 

ever  been. 

Mr.  G.  Rendel  :  The  9*pounder  is  simply  a  12.ponnder  shortened. 
Commander  Scott  :  It  is  a  different  gun  which  has  been  anpplied,  ia  eODaegnenee 
of  the  othe  r  guii  being  too  iMavy  lor  the  hone  artillay.  I  know  it  quite  aa  well  aa  joa 

do.    It  is  a  9-ponnd^* 
Captain  Fubbovbiis  :  Wliat  I  contend  is,  that  mider  any  eirenmatanoea  it  ia  a  one* 

sided  experiment,  and  I  want  to  know  why  one-sided  experiments  are  to  be  made ;  and  I 
want  to  know  why,  aft-er  one-sided  experiments  are  made,  they  are  given  publicity  to  in 
the  public  press,  when  experiments  that  are  of  immense;  valuu  uad  immense  importance, 
that  make  altogether  in  the  opposite  direction,  are  kept  covered  up.  Sir  William  Aim- 
strong  affcrtrd  tn  throw  discredit  and  doubt  upon  Talle  K.  I  ha  I  n  j^at  many  more 
facts  of  this  description.  1  did  not  want  to  crowd  them  upon  the  meeting.  The  first  part 
of  Talkie  G  waa  in  tiie  Time$  newspaper ;  others  were  tidcen  from  measarement  at  Shoe- 
burynem  and  the  official  reports,  and  Sir  William  Armstrong  affects  to  say  that  tlieee  are 
not  accurate.  The  principle  on  which  the  numbers  given  in  Tabic  A,  and  headed  com- 
parative force  of  blow,  are  calculated  is  the  admitted  principle,  tiiat  the  resistauoes  of 
iron  platea  are  aa  the  aqnares  of  their  thicknessee.  These  flgnrea  are  aaij  invetti^g  flm 
operation,  and  taking  the  indentation,  and  squaring  thai^  aa  giving  amaaaore  d  tiie 
force  of  the  blow  which  made  those  indeutations. 

There  ia  another  feet  tliat  I  do  think  Ooionel  Lefroy  and  Sir  William  Armstrong, 
taiore  especially  Sir  William  Armstrong,  when  he  was  talking  upon  this  veiy  important 
question,  should  have  told  us  at  the  same  time,  and  that  was  a  fact  which  ho  kept  quietly 
from  us ;  and  certainly,  by  what  he  said,  he  led  us  tu  believe  that  there  was  uo  such  fact 
in  ezistenoe.  It  is  tliiat  that  from  a  amootti-boie  gan,  with  n  1501b.  ahot,  8,000  feel 
velocity  :vris  obtained.  Now,  I  dare  say  most  of  the  persons  present  do  not  know  that 
such  an  experiment  lias  been  made  at  ^  and  1  do  say  it  ia  one-sided  for  Colonel  Lefiroy 
and  SUr  lllHUUiam  Armatroug  to  speak  abeiit  the  wondacAiI  velooiiy  of  1,740  faet  got  from 
his  gun,  and  to  speak  of  it  aa  the  greatest  veloci^,  I  do  not  actually  use  his  words,  but 
oertainly  th;it  was  the  impression  left  behind,  that  it  wa«  grent^r  velocity  tlian  was 
obtMned  from  the  smooth  bore,  whea  we  have  the  smooth  bore  givmg  2,000  feet  instead 
of  1,740.  It  ia  quite  tme,  tiiere  was  a  large  quantity  of  powder,  but  it  waa  a  smooth 
bore.  That  is  the  question  at  issue.  His  rifle  guns  will  not  hear  thn  n.Tnnunt  of  powder 
that  was  fired  out  of  these  smooth 'bore  guns;  and  the  whole  question  turns  upon  this. 

Admiral  HAZ«nn>$  Allow  me  to  make  one  remark.  The  chaigaa  from  whidi  theaa 
initial  velocities  were  got|  woe  all  fired  by  galvanic  battery;  and  in  the  ease  of  the  SO  lb. 
and  90  lb.  charges,  they  were  fired  from  two  different  places.  The  length  of  the 
cartridge  amounted  to  about  two  icet,  and  two  wires  were  put  in,  with  about  the  space 
of  eight  imbm  between  Aem.  The  eartridge  waa  therefore  divided  into  tiiree  parte. 
That  is  how  that  initial  velocity  was  obtained.  Othrrwise  it  was  utterly  impossible  for  a 
gun  of  that  description  to  have  burned  60,  70,  80,  or  90  pounds  of  powder  during  the 
period  of  the  passage  of  the  shot  from  ^  breeeh  to  the  muzzle.  Therefore,  all  flieae 
velocitiei  are  perfectly- abnonnal. 
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Captain  FisuEOUK.ttK ;  I  think,  Admiral,  you  are  a  little  beyond  the  book;  becanse  Sir 
Howard  Douglas  ^twm  an  initial  velooitf  ot  2,200  Haet. 

Admiral  Halstbd  :  I  merely  stated  how  it  was  obtalnorl. 

CaptMn  FiBHBOUKMS :  But  you  went  beyond,  and  said  tbat  was  a  velocity  that  was 
pvr^  abnotma]. 

AAuunl  Halsted  :  I  meant  that  mode  olflring  the  caiftridge  wit  pfldbeCly  abnonnal. 
It  is  usually  fired  from  the  touch-hole. 

Captain  Fishbournk:  I  b^  your  pardon.  It  just  cornea  to  this — that,  notwithstanding 
fhe  ohjeetiona  wbioh  Sir  William  Armstrong  undertook  to  nftite,  I  am  not  aware  fhat 

thR  aiidinnrp  will  say  that  ho  ha=(  refute  i  a  single  fact  or  a  single  statement  that  I  have 
brought  forward;  I  do  not  know  that  he  has  undertaken  to  do  so  directly;  he  has  cast,  as 
I  said  before,  a  doubt  upon  Table  E;  but  there  it  is.  Here  is  the  work:*  the  man  will 
speak  for  himself.  Any  person  who  reads  this  book  will  be,  I  am  sure,  mUMMi  «B  to  the 
character  of  it;  and  it  is  really  a  representation  of  facts,  and  it  is  just  as  much  an  ex|>er|-- 
ment,  and  I  say  a  far  more  aoourate  experiment,  tlum  that,  in  wliich  1,740  feet  initial 
veloeitr  was  obttlned;  end  I  think  yon  will  obaerra  that  Sir  WiUiem  Armstrong  edcnow- 
ledged  that  in  the  end  we  must  have  smooth  bores  for  ship's  broadside  guns.  I  am  quite 
aatisfied  of  it  myself.  I  am  quite  satisfied  that  it  is  not  with  lead -coated  projectiles, 
ot  lead  in  any  shape  on  projectiles,  that  you  can  at  all  get  the  initial  Telocity  that 
will  mit  for  ship  guns,  for  breaching  purposes,  at  short  distanoeS|  end  flierefore  if 
yon  cannot  from  strong  mi?<^ile3  of  this  dn'ir'ription  [pointinf^  to  an  iron  shot  with 
Iron  bearings]  get  the  initial  velooity  you  want,  you  have  no  alternative  but  to  have 
emoodi-bore  gnns ;  and  I  think  it  is  qnite  evidrat  that  this  is  the  eonolnsion  Sir  Wil- 
liam Annstrong  ha8  como  to  himself;  but  I  do  say,  and  I  do  feel — and  I  think  any  per- 
sons who  consider  about  it,  will  agree  with  me — that,  Reeine:  the  numl»er  of  crotohpts  Sir 
William  Armstrong  has  had  upon  the  subject,  it  is  iiardiy  t'uir  to  leavu  our  service  any 
longer  at  the  meroj  of  his  further  oratohets.  I  do  feel  most  strongly  that  the  qveetion  ought 
to  be  an  open  one,  and  that  experiments  by  other  people  ought  to  bo  ai^mitted,  that  there 
shoald  be  an  independent  body  to  determine  what  the  experiments  should  be,  and  to  see 
them  oerried  out.  Why,^dietitfliefi»t?  Hete  we  have  uese  old  eervioe  guns,  that  have 
done  us  good  service,  condemned  by  wholesale,  just  upon  the  mere  fiat,  that  '*  this  will 
not  do,'*  or  **  that  will  not  do;*'  in  the  same  style  in  which  he  oonHemns  this,  "  Oh  !  this 
lA  impossible,  it  cannot  be;  I  give  you  no  reason  for  it."  As  li  we  were  all  children 
that  we  must  accept  his  ^cta,  jnat  beoause  he  chooses  to  say  it.  Why,  really  it  ia  qnite 
sad.  A  criminal,  if  he  only  goes  to  the  juf^gp  ip  fnrni&  pauperis,  has  a  counsel  ap- 
pointed to  defend  him,  but  here  these  poor  smooth-bore  guns,  with  all  their  disadvan- 
tages, have  the  judges  and  juiy  and  oonniol  and  qieetaton  ul  ag^nit  them.  No  wonder 
they  are  condemned  and  thrown  out  of  court.  I  do  say  the  countiy  wonld  never  get 
better  worth  for  a  fee.  than  if  it  were  to  appoint  a  person  or  siiitable  persons  to  watch 
these  experiments  and  see  that  they  are  proper  experiments  and  properly  tried.  Would 
any  one  believe  that  Sir  William  Annatrong,  who  demonstrates  to  yon,  and  writes  to  the* 
Times  newspaper  on,  the  importance  of  initial  velocity,  should  systematically  neglect  it? 
There  is  not  one  experiment  that  is  made,  except  those  lately,  in  which  the  grand  ob- 
jeol  has  been  to  get  greater  initial  velo^,  Eveiy  experiment  haa  beoi  ^'how  not  to 
do  it.** 

I  am  sorry  I  have  truublt^d  yon  so  long  on  the  matter.  I  have  hardly  made  it  as  clear 
as  I  should  like  to  have  done,  because  it  is  a  laige  subject  and  it  is  not  my  subject.  There 
are  many  ethen  who  wonld  have  undertaken  &e  8ah|eot  mooh  better,  and  done  much 
lietter  by  it;  Imt  it  might  have  been  mid  that  thqr  IumI  •»  erotohei;  or  ft  hobby  to  side* 
I  have  none. 

The  CwsntMAW :  Having  now  hnm^t  this  diseoaion  on  the  beet  naval  guns  to  a  con- 
eiinlen^  I  mij  mention  that  the  Council  have  before  them  the  subject  of  the  best  metal  f6r 
a  naval  gun,  on  which  they  hope  to  elicit  equally  valuable  information  as  they  have  done 
on  the  present  occasion.  As  soon  as  it  is  arranged,  they  will  advertise  when  the  discus- 
idon  fo  to  take  plaoe. 

A  vote  of  thanks  wae  peaaod  to  Oaptein  PnOMOPaw^  ftr  his  peper,  end  the  pieeeedingi 

terminated. 


*  Ordnance  and  Naval  Chinnery.   By  Lieutenant  £Hmpioa,  U.S.  Navy« 
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Sine*  die  above  dfaemiioii  took  plaee  a  9-poaQd«r  AraiatraDg  ffegment  ihell  and  a 

12-pounder  Armstrong  proof  shot  have  been  depoeited  at  the  Royal  Unitnl  Se  rvice  Insti- 
tution, hy  Colonel  L^iroj,  JLA.,  with  tbe  undermentioned  deaoription,  to  illustrate  bi» 
ranarks ; — 

"1. — D-pounder  Armstrong  segment  shell  (weighing  without  fuse  or  bursting  cluuiqge 
8|lbs.)    Tlu9  specimen  has  been  reduced  tn  Slbs.  by  removing  4oz.  of  the  inside  metal, 
and  is  one  of  those  prepared  for  a  deteruuuatiun  of  the  initial  velocity  of  an  Armstrong 
diet  flred  with  a  ebaige  of  oiie>lMirth  its  wtigbt.  May,  1862. 
**  For  Ohaige  2Iba.,  the  mean  velocity  was ; — 

1,662  feet  per  second  with  A^  powder. 
1,746  feet    ditto      with  2^  A  powder.* 
2. — 1 2-pounder  Armstrong  proof  shot,  rn  J  with  a  charge  of  one>foiifllk  iti  wei|^t, 
ExliilMted  to  «how  that  ahot  find  with  this  ebaige  take  the  rifling.— £d. 

*  2  A4  powder  has  a  mvdi  laiger  grain  than 


We  are  requested  by  CSaptain  Fishbonme  to  add  the  Ibltowing  ezpluiatory  note : — 

*' Undrrstanding  that  Colonel  Lefroy  has  sent  an  Armstrong  12-pnun(lcr  ahot,  and  a 
9-pounder  s^ment  shell,  reduced  to  8  lbs.  to  be  deposited  in  the  Institution  to  jprove  the 
cometness  ef  bis  statements,  I  beg  to  add  tiiat  I  did  not  question  hb  hus^  bnt  their 
relevancy  to  my  statements. 

"  I  did  not  say  that  iindf>r  exceptional  circumstances,  and  with  velocity  greater  than 
usual,  the  Armstrong  shut  would  not  take  the  rifling ;  my  statement  was,  that  if  elon- 
gated lead-eoated  shot  were  driven  up  to  Ae  nuudmuni  veloeities  ebtafaiable  irith  qdierioal 
shot,  the  former  would  slip,  or  burst  the  guns  if  tlio  coating  were  hardened,  and  I 
espMially  alluded  to  heavy  naval  guns,  wbiob  are  fired  with  high  cbargee  for  breaching 
iron  plates. 

"  The  experiment  with  the  8  lb.  shell  was  irrelevant,  as  I  did  not  aay  tliat  a  high  velocity 
could  not  be  given  to  an  elongated  shot  under  any  circumstances  ;  but  tiiat  to  an 
elongated  shot  oould  not  be  given  a  velocity  equal  to  that  given  \o  a  spherical  shut  under 
the  oonditlons  stated  in  my  paper,  in  whtoh  I  dwdt  on  die  neoessity  for  heavy  guns  and 
high  charges  for  ship  purposes. 

*'  The  following  would  have  been  relevant  to  my  paper,  and  would  liave  been  a  usefol 
and  a  scientific  experiment : 

**A  splierioal  diot  with  the  smallest  praotioal  windage  fired  from  a  gun  of  equal 
diameter,  and  j^rpcisely  similar  to  the  llO-pounder  (but  with  a  smooth  bore),  and  with 
a  charge  that  would  bring  equal  tension  upon  it  with  that  which  the  110-pounder  multi- 
groove  is  snl{}eeted  to»  when  fired  with  tiie  highest  cfaaige  it  will  s(^dif  bear/*— Ed,  , 
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Friday,  Febniary  14th,  1862. 
Captain  E.  Q,  FXSHBOUENE,  B.N.,  C.B.  in  the  Chaii-. 


IRON  AKB  8TEEL  AS  MATERIALS  FOB  EIFLEB  CANNON. 

By  JoH9  Akdbbson,  Esq.,  AssisUnt  Sti^penntendent  Royal  Gim 

Factotke,  Woolwidi. 

If  the  value  of  a  niatoi  ial  were  to  be  estimated  by  the  place  which  it 
occupies  in  the  world,  in  regard  to  its  usefulness  for  serving  the  multifa- 
rions  purposes  of  inaiikind»  then  to  the  class  of  metals  known  as  iron  and 
stesl  in  thdr  many  modifications  must  be  ascribed  an  importance  and 
position  superior  to  any  of  the  oHier  mineral  snbstances  which  have  been 
placed  at  oar  disposal. 

Iron,  including  steel,  is  the  great  staple  article  of  Britain,  and  Is  the 
chief  sgf'nt  by  means  of  which  this  country  has  been  enabled  to  maintain 
the  prominence  she  holds  among  tlu*  other  nations. 

In  this  country  alone  above  five  million  tons  are  produced  annually ;  and 
the  increasing  applications  of  those  materials,  which  we  daily  see  going  on 
around  ns  in  every  branch  of  the  arta  of  peace,  as  also  their  extensive  use- 
fidness  in  connection  wilh  the  art  of  war,  render  it  highly  ueoessaiy  that 
every  intelligent  indiTidnal  dionld  have  some  acqnaintance  with  the  leading 
peculiarities  of  those  substances ;  and  tiie  object  of  the  present  lecture  is-* 

Ist.  To  point  out  generally  the  nature  and  the  leading  characteristics 
of  those  materials  ;  and 

2nd.  To  consider  their  comparative  fitness  for  one  of  tlie  purposes  to 
which  they  are  applied  as  munitions  of  war,  namely,  rifled  cannon. 

As  there  is  no  other  subject  in  connection  with  the  wide  range  of 
practical  mechanism  engaging  more  attention  at  the  present  time  than 
the  one  now  under  consideration,  and  which  is  already  so  well  known  in 
many  of  its  details,  it  cannot  be  expected  that  much  additional  light  will 
be  thrown  npon  it  in  the  present  instance,  or  that  any  claim  for  originality 
flan  now  be  made ;  still  it  is  to  be  hoped  that  the  first  part  of  tiie  lecture 
may  be  useful  to  some,  and  that  the  facts  which  have  come  out  imder  my 
own  observation  and  experiments,  which  aie  referred  to  in  the  latter  party 
may  be  iustrootiTe  to  sU. 

VOIi.  VI.  o  • 
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Although  iron  is  froquently  jefeired  to  in  the  Old  Testament  Scriptures, 
jet  we  cuinot  find  that  it  was  extensirely  used  until  a  much  later  period ; 
the  hindrance  to  its  introdnction  probably  arising  from  the  extreme  diffi- 
culty experienced  in  scparatin|f  it  from  the  earthy  mattep»  \(iih  i^hich  it  is 
found  in  the  condition  of  ^'ii'on  pre." 

The  ores  of  iron  arc  fomid  extensively  scattered  all  over  the  world,  yet, 
comparati\  ely  speaking,  few  are  now  considered  as  fitted  for  the  purposes 
of  the  iron-maker ;  questions  of  quality,  means  of  effecting  reduction,  and 
other  commercial  questions,  chiefly  deteiminc  their  value. 

In  Sweden  and  in  some  other  countries  iron  ore  is  fuimd  in  solid  rocks, 
foiBLing  yeins  in  the  granite  of  enonnons  thiekness,  socli  ore  being  eom'* 
paratiyely  pure.  This  ore  is  supposed  to  be  of  Tolcanic  origin,  and,  being 
generally  in  conjunction  with  igneooa  rooks,  it  in  all  probability  at  some 
remote  period  was  belched  out  from  the  molten  matter  within  the  globe. 

But  in  this  country  most  of  our  iron  is  found  mixed  up  with  indurated 
clay  or  mud,  in  Inmps!  or  nodules;  and  it  is  supposed  that  thes^e  lumps 
are  the  mud  of  such  veins  of  volcanic  iron  ore  ground  down  by  tiie  geolo- 
gical  floods  of  an  early  era. 

These  lumps  are  generally  found  in  beds,  and  ft-equently  just  above  au4 
under  and  alternating  with  the  seams  of  coal  by  means  of  which  they  are 
to  be  smelted,  and  also  in  dose  prozimiiy  to  the  refraetoiy  material  called 
fire-clay,  whidi  is  so  viduable  an  agent  in  t&eir  reduction. 

Previous  to  the  smelting  process,  by  which  the  iron  ia  separated  from 
the  earthy  matter,  it  is  found  necessaiy  to  subject  the  ore  to  a  preliminaigr 
process  of  calcining,  or,  as  it  is  commonly  termed,  roasting,  which  is  simply 
a  subjecting  of  the  ore  to  a  continuous  dull  red-heat  for  a  considerablo.. 
period  in  order  to  drive  ofT  the  foreign  matters  which  are  injurious  to  iho, 
quality  of  tlie  iron,  and  also  to  produce  a  greater  degree  of  oxidation,  as  well 
as  to  open  \ip  the  ore  and  render  the  smelting  process  more  easily  effected. 

The  degree  of  heat  employed  in  roasting,  the  period  of  time  required^ 
and  the  description  of  kiln  or  oyen  vrbicli  is  x^s.ed,  depend  ^tir^lj  m  th^ 
nature  of  the  particular  ore,  and  are  found  to  differ  in  aunost  eTeryiooalify: 
in  all  the  object  is  the  same,  namely,  to  keep  the  ore  at  such  a  temperatu;«l 
and  for  such  a  length  of  time  as  will  be  sufficient  to  expel  the  ipjurious. 
gases  ;  those  conditions  of  procedure  in  the  great  majority  of  cases  beiajj 
derived  from  experience  rather  thou  from  any  chemical  knowledge  of  tt^ 

changes  to  be  effected. 

Up  to  Uiis  stage  the  ore  has  but  little  resemblance  to  tUe  valuable 
metal  which  it  contains,  and  the  first  great  step  in  advance  is  to  elin^na^ 
the  earthy  matter  and  set  the  iron  free. 

This  is  effected  in  different  ways ;  bqt  tl^^  general  method  i^  to  put;  th^ 
ore  and  fuel  into  the  furnace  together,  then  to  generate  an  intc^  bejiit  by 
means  of  a  strong  blast  of  wind,  until  the  refractot^f  ore  is  oycfrooqia  ^na 
the  iron  begins  to  melt. 

Without  some  other  agent  to  assist,  the  process  of  sepiliratilon  would  \m 
very  imperfectly  accomplished  :  It  is  fdund  necessary  to  employ  what  is 
termed  a  iliix.  This  fliL\  material  is  also  thrown  into  the  furn^icc  along 
with  the  ore  and  fuel,  and  the  chief  object  of  ih&  ^mx,  is  t9  W^t^  ^ifr 
the  earthy  matter  and  set  free  the  iron. 

With  argillaceous  or  clay  ore  a  calcareous  flux^  g^?^er^4}X  ^HiS^^:^^*  V* 
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used;  with  a  calcareous  ore  an  argillaceous  flux  is  employed,  or,  what  is 
better,  a  mixture  of  both  descriptious  of  ore  in  due  proportion. 

Under  tiie  high  temperature  within  the  famaoe,  t&e  two  earthy  sub- 
iftanoM  itssimilaie  and  form  the  fjhasy  slag  or  wntUj  wUeh,  being  lighter, 
fioals  upon  the  Uqnid  iron  at  the  lower  part  of  the  fionace,  and  mna  off  hy 
an  opening  left  cm  pmpose ;  while  the  iron  (when  a  snffleient  quantity  js 
collected)  is  mn  out  upon  the  floor  into  the  pig-iron  of  commeroe. 

From  the  circumstance  th^t  tlie  meltiug  iron  is  in  such  intimate  contact 
with  the  fuel,  and  from  haying  to  pass  through  it  Hko  water  through  a 
filter,  the  quality  of  the  iron  is  necessarily  much  afiecled  by  the  nature  of 
the  fuel,  and  as  it  so  happens  that  the  presence  of  sulphur,  phosphorus, 
and  other  impurities  is  found  to  afTect  tlie  conditions  of  strength  and 
oilier  propertiea  of  the  iron,  those  descriptions  of  sixm  that  are  made  with 
the  pnrart  mineml  ftiel  are  the  besty  supppeing  other  conditioiis  to  be  the 
same,  and  best  of  all  is  the  iron  smelted  with  tiie  charcoal  from  wood» 
wkudi  18  obviously  more  free  from  those  injurious  properties  that  belong, 
more  or  less,  to  all  mineral  fuel  used  in  the  iron  mannfiMtare  on  a  large 
scale,  with  which  T  am  acquainted. 

By  subjecting  mineral  coal  to  the  process  of  coking,  it  is  purihed  to  a 
considerable  extent,  still  the  iron  which  is  made  even  with  coke  is  not  of 
such  high  quality  as  that  made  with  tlie  still  purer  fuel  of  wood  charcoal. 

It  will  thus  be  seen  that  at  the  yerj  threshold  of  the  manufacture  there 
are  eanaoB  in  operation  that  aeriondj  ai^BOt  both  the  qnalilj  and  the  east; 
and^tkaty  alth<mgb  in  the  nuuinAiotiDre  (tf  ordnance,  a  material  of  the  reiy 
best  description  is  the  desideratiun,-  still  in  the  wide  range  of  the  arts  thera 
Isy  at  the  same  time,  a  demand  for  emaj  <|aalily.  It  thus  happens,  and  that  ^ 
to  a  great  extent,  that  price  rather  than  exoeUeacQ  is  the  prsdondnatini* 
influence  that  determines  the  TYinnufacture. 

Iron  may  be  divided  into  thi  t  <  g  i*eat  classes ;  these  ai'c  known  ns  cast 
and  TTTought  iron  and  steel ;  indeed,  for  all  practical  purposes,  they  may 
be  looked  upon  as  three  distinct  metals. 

Cast  iron  is  the  material  as  it  runs  f^om  the  first  process  of  the  smelting 
fiomaoe,  and  is  that  from  whidi  botii  wrought  iron  and  steel  are  made. 

During  the  mating  piooessythe  iron  has  absori»ed  a  eonriderable  quan- 
tity of  carbon,  as  weU  as  still  retaining  seveial  other  ingredients  and 
original  impurities,  the  presence  of  which  renders  cast  iron  capable  of  bein^ 
melted  and  i^melted  a  number  of  times,  and  used  for  tln^  various  purposes 
of  the  iron-foiiTuler,  and  the  metal  is  sufficiently  liqiiiJ  to  admit  of  being 
poured  into  moulds  of  any  form  with  the  ^preatest  facility ;  hence,  if  cast 
iron  had  the  toughness  or  strength,  and  ilio  other  good  qualities  of  cither 
of  the  other  modifioations  of  this  metal,  nameiy,  wrought  iron  or  steel,  it 
would  neceesarily  have  the  preference,  not  oidy  on  account  of  its  eheap-" 
neee^  but  also  frmn  the  great  rea^ees  witti  whkh  H  can  be  poured  into 
•httofl  aiBj  Tarielf  of  intricate  ontiine,  at  a  small  expendittire  of  iM^ 
wages,  or  plant. 

Cast  iron,  when  cofiridered  as  a  material  fer  the  iron-founder  of  general 
articles,  is  mostly  affected  by  the  proportion  of  carbon  which  present. 

The  carbon  renders  the  iron  more  liquid  when  in  the  tlui  l  state,  and 
softer  when  in  the  solid  condition,  at  the  same  time  it  is  not  quite  so 
strong  m  regard  to  ite  tenacity,  although  possessed  of  more  toughnetse 
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tium  iron  contaiiuiig  a  lew  quantity  of  carbon ;  hence  the  fonnder  is  to  ai 
great  extent  giiided  in  the  seledion  of  pig-iron  for  particular  articles  by 
3ie  quality  of  the  compound. 

For  castings  where  great  strength  is  aimed  at,  considerable  judgment  is 
necessary  in  the  s flection  of  a  mixture  that  will  secure  all  the  conditions 
of  softness  or  hardness,  closeness  of  the  grain,  and  that  degree  of  toughness 
and  strentrth,  which  may  be  necessaiy. 

There  are  many  instances  on  record  of  cast  ii*on  having  shown  an 
amazing  amount  of  strength,  toughness,  and  general  endurance,  both  as 
guns  and  in  other  oonstructions ;  still,  at  the  best,  it  is  nnoertaui,  and,  as 
mil  be  seen  hereafter,  it  is  not  strong,  and  is  proverinally  treaeherons  to 
depend  upon,  as  it  gives  no  warning  before  mptnie;  and  henc  the  time 
has  arriTed  when,  for  ordnance  espedidly,  it  seems  about  to  give  place  to 
a  better  material^  either  wrought  iron  or  steel,  or  peibaps  a  combination 
of  both. 

The  malleabic,  ductile,  tough,  and  fibrous  materijd  tenned  wrought 
iron,  which  is  so  extensively  used  by  the  nmith  for  every  branch  of  art,  is 
made  directly  from  cast  iron  by  an  elimination  from  that  compound  of  its 
carbon,  sulphiu*.  Bilidimii  phosphfNmSi  and  other  impurities,  by  a  process 
of  oxidation. 

This  purification  of  east  iron  produces  a  material  with  entirely  different 

characteristics ;  it  becomes  much  stKnigcr,  has  greater  toughness,  is  higlily 
infusible ;  it  loses  the  property  of  becoming  liquid,  and  is  therefore  unfitted 
for  the  founder^s  lim-poses.  At  the  same  time,  however,  it  acquires  another 
property,  almost  ecjually  valuable,  for,  when  brought  to  a  high  tempera- 
ture, it  acquires  a  viscous  or  sticky  character,  so  that  if  different  pieces  iu 
this  condition  are  brought  together,  they  adhere,  and  if  a  blow  is  given  or 
pressm'c  applied,  the  separate  piecca  aic  matle  to  adhere  permanently. 

This  remarkable  property  is  tenned  welding,  and  is  the  basis  of  tiie  art 
of  forging,  as  practised  by  the  smith. 

The  conversion  of  cast  into  wrought  iron  is  effected  in  diffimnt  ways, 
although  the  same  principle  is  adopted  in  all,  namely,  to  bum  out  the 
silicium  and  carbon. 

One  arrangement  is,  t-o  drive  ofT  these  matters  by  fusing  with  charcoal 
while  a  liot  blast  is  playing  on  the  liquid  mays  ;  but  the  more  nsual  plan 
in  this  country  is  to  subject  the  liquid  to  the  well-kno^ni  process  of  pud- 
dling. The  catit  ii-on  is  melted  in  a  fimiace  in  which  a  hot  oxidising 
flame  is  Inonght  to  beai*  upon  the  fluid ;  by  means  of  iron  tools  the  mass 
is  mored  and  stined  and  turned  oyer  in  every  direction  so  as  to  expose 
every  portion  of  the  iron,  in  turn,  to  tiie  influence  of  the  flame. 
^  Under  tins  influence  it  gradually  loses  its  fluidity,  and  acquires  the 
yiscons  or  sticky  property.  It  is  then  parted  into  lumps  of  a  size  suitable 
for  manipnlation ;  each  himj>  is  aftemards  subjected  to  a  still  further 
proc(  ss  of  ])urification,  and  one  which  is  dependent  on  another  principle  for 
its  el'litjlijncy. 

The  Inmp  of  viscous  iron  may  now  be  compared  to  a  veiy  dirty  sponge 
that  requires  to  be  several  times  wetted  and  wrung  in  order  to  make  it 
pure  and  dean* 

On  its  xemoral  from  tiie  pnddli^g  fbmace  U^s  lump  of  viscous  iron 
matteri  like  a  dirty  sponge,  is  put  nnder  a  heavy  hammer  oif  dimr 
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apparatus,  the  l)lows  or  sqneezing  of  which  (hive  off  the  impurities,  and 
the  mass  is  worked  out  Btill  further  by  means  of  rolls  into  a  long  bar  of 
ooMse  and  durt^  iron,  unfit  for  the  smith,  and  which  is  afterwards  cut  into 
flfaoit  pieces.  These  pieoes  are  piled  up  into  a  bundle,  and  are  again  put 
into  a  furnace  and  subjected  to  anotber  beating ;  tbe  iron  is  again  brought 
to  the  welding  state  for  another  washing,  and  is  again  subjected  to  another 
.  beating  from  the  steam  hammer,  and  a  squeezing  from  the  rolls,  all  wbidh 
still  further  improve  the  purity  and  the  quality  of  the  iron  bar. 

For  the  production  of  the  better  descriptions  of  iron,  this  process  of 
purification,  of  cutting  up,  re-welding,  and  hammering  or  rolling,  is 
rejieated  several  times  until  the  proper  quality  is  attained.  Of  course 
such  treatment,  wliile  it  improves  the  material,  also  increases  the  cost  in 
a  still  greater  proportkm. 

Even  after  tbe  best  treatment^  tbe  wrought  iron  of  commerce  is  not 
chemically  pure,  altbougb  its  combination  witb  the  grosser  impuritieB 
does  not  seem  to  be  of  that  intimate  character  that  exists  in  cast  iron.  It 
still  contains  carbon,  silicium,  and  other  matters,  winch  fill  up  the  minute 
vacant  spaces  between  tlK>  fib?vs*  Avhicli  compose  the  structure  of  the  bar. 

Tn  consequence  of  the  great  aiiiiiity  which  iron  has  for  sulphur,  phos- 
pliorus,  and  other  impurities  that  affect  its  quality,  the  quality  of  wrought 
irou  is  much  dependent  on  the  character  of  the  fuel  employed  in  its  manu- 
fikcture  J  the  purer  the  coal  the  better  is  the  iron,  and  hence  that  which 
is  made  with  wood-cbarooal  is  necessarily  the  purest  and  best)  altiiough,  at 
the  same  time,  it  is  most  expensive. 

The  quality  of  wrought  iron  is  also  greatly  dependent  on  the  original 
selection  of  the  mixtures  of  cast  iron  for  puddling,  and  on  tbe  care,  skill,  and 
close  attention  which  are  brought  to  bear  -upon  all  its  successive  stages ; 
hence  iron  comes  to  differ  as  nmch  in  its  fjualitics  and  propciiies  as  any 
two  materials  of  tlie  same  class  could  be  expected  to  be  cai)able  of  doing, 
and  more  so  than  that  of  any  other  similar  substances  with  which  1  am 
acquainted. 

This  diflbrence,  however,  is  only  detected  when  high  conditionB  are  aimed 
at,  then  close  observation  disdoses  innumerable  shades  of  quality,  that 
escape  the  observation  of  the  majority  of  workers  in  iron,  who  use  the 
material  for  purposes  where  the  object  required  is  easily  secured. 

The  conversion  of  cast  into  wrought  iron  by  the  removal  of  carbon  and 
silicium  cdmjiletcly  chan<_':e'<  tin-  characteristics  of  the  material.  It  has 
lost  the  brittle  propei-ty  ;  it  ii  nv  yields  and  stretches  before  it  breaks;  the 
permanent  yielding  i)oint  is  now  higher  tlian  the  former  breaking  point, 
and  the  breaking  point  is  double  that  of  the  yielding  point. 

These  are  all  strong  conditions  in  its  favour,  but  at  the  same  time  it 
has  many  serious  defects. 

It  is  difficolt  to  produce  in  large  masses  that  are  perfectly  sound 
Hiioi^hout;  the  smith  or  forgeman  has  little  control  or  authority  over  its 
befaavioor  when  in  the  welding  fin  ii.^ce,  and  hence  it  is  extremely  difficult 
to  produce  large  forgings  perfectly  sound,  even  with  the  best  treatment ; 
th^re  is,  therefore,  still  great  room  for  improvement,  so  as  to  ensure  a 
perfectly  homogeneous  mass,  possessing  all  the  good  properties  of  the 
malleable,  welding,  tough  material,  and  which,  at  the  same  time,  shall  be 
free  from  ita  numerous  defects,  veins,  and  unsoundness ;  yet  it  is  but  just  to 
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Add,  tiiat,  with  aU  its  many  def•c^  there  is  no  nmteiial  aft  th«  pramt 
which  eaa  ha  bo  impfidtly  reliad  upon  aad  tniated  with  00  mndi  saoaiitj 
against  fraotnre  fMm  aadden  vihration,  as  a  piaca  of  good  soxind  wioo^t  iron. 

Tlie  material  oalled  steal  is  an  intermediate  compound  hetwiBen  cast  iron 
and  the  former  material  of  monght  iron. 

Steel  is  comparatively  a  pure  iron,  containing  a  small  por-centage  of 
carbon  with  some  other  snbstauce  in  combination,  which  i'r  l  atht  r  obscm*e, 
and  rpo^arrliiiiy  wluch  there  is  considerable  difference  of  opunoii.  This 
coml  iiiati nil  i^i  '  ^s  the  material  some  very  peculiar  characteristics  of  its 
own,  aiui  18  eiituely  different  in  character  iVom  either  of  the  metals  out  of 
which  it  is  made. 

Steel  oan  either  be  made  from  wrought  iron  or  from,  cast  ixooi 

^Che  latter  arrangement  is  the  chei^t  jptooMBf  hot  the  former  method 
aflbids  the  most  certain  results  at  the  preaent  time,  and  that  is  the  syatem 
chiefly  resorted  to  in  making  the  finer  qualities  of  steel* 

To  make  good  steel  of  high  quality,  a  bar  of  pure  wrought  iron  is 
selected,  mostly  Swedish,  which  has  been  made  with  charcoal  in  all  its 
preyious  stages.  The  iron  bars  are  put  into  a  fire-brick  chest,  along  with 
a  quantity  of  charcoal  powder;  eyery  part  uf  the  bar  being  surroauded 
with  the  carbon,  the  aii*  being  excluded,  tlio  whole  is  made  white-hot,  and 
kept  in  that  condition  for  soTeral  days,  generally  about  a  week,  aooording 
to  the  amount  of  oonrerston  that  is  required.  Dming  this  period  the  pure 
white-hot  iron  imbibes  a  new  property  from  the  charcoal  into  its  own  nature* 

A  chemical  action  takes  place,  and  the  wrought  iron  has  been  thus 
gradually  turned  into  steel.  Such  steel,  however,  is  very  imperfect.  The 
defects  arc  chiefly  owing  to  its  local  irregularities  of  conversion,  for 
although  the  entire  mass  of  the  bar  may  have  had  the  proper  quautiLy  of 
carbon  put  into  it,  yet  it  is  found  to  be  mudi  improve  d  through  mixing 
the  particles,  either  by  weldiug  several  bars  together  iuto  oue  bar,  or  even 
the  mere  working  of  a  single  bar  under  the  hammer  has  the  effect  of 
eqnalizing  and  greatly  improving  the  quality. 

The  most  effeotaal  way,  howerer,  of  obtaining  a  thorongh  miztnre  of 
Hie  particles  is  to  break  tile  original  steel  bars  into  small  piecas,  then  to 
melt  them  together  in  a  crucible  into  liquid  steel,  and  then  to  mix  and 
pour  this  metal  into  an  ingot,  which,  when  80lid|  is  then  drawn  into  a  bar 
of  steel  of  the  required  dimonsions. 

By  this  means  of  putting  carl:)0u  into  pure  iron,  cast  steel  is  produced, 
which  is  the  finest  in  quahty  of  any  of  the  varieties  of  this  valuable  metal. 
But  good  passable  steel  can  be  made  directly  from  cast  iron,  simply  by  not 
carrying  the  puddling  process  on  to  the  full  extent  of  wrought  iron.  Such 
materild  is  cidled  paddled  steel;  and  although  at  the  present  time  it  is  not 
eqn(d  in  quality  to  that  which  is  made  in  the  other  way,  still  it  is  yery 
much  cheaper,  and  when  more  experience  has  been  gained  so  as  to  deter- 
mine the  best  descriptions  of  cast  iron  that  are  suitable  for  this  part«Kilar 
process,  as  also  the  precise  period  when  to  discontinue  the  puddling  opera- 
tion, Ro  m  to  leave  the  proper  quantity  of  carbon  in  the  metal,  there  can 
be  no  doubt  but  that  such  cheap  steel  will  bo  extremely  valuable  for  many 
purposes,  seeing  that  puddled  steel  is  malleable,  and  has  even  a  higher 
tenacity  than  m'ought  iron. 

A  very  fine  material  is  now  produced  extensively  by  breaking  up  the 
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for  many  pjsipoBe»  if  foimd  ^iiftl  to  oidmaiy  eart  atoel  as  made  from 
SwedMb  iioli ;  ao  far  as  I  am  awaie,  howeyer,  it  is  not  so  good  for  edjg^ 
tools. 

Good  steel  can  he  made  in  a  bUU  more  fsuiiiinarj  manner  by  means  of 
tlie  Bessemer  process."  Tlie  crude  east  iron,  when  in  a  nidied  Btate,  i« 
poured  into  a  large  refractory  vesBel  previously  heated,  and  a  strong  blast 
oi  air  is  forced  tlu'ough  the  fluid,  inoilncing  a  violent  agitation. 

jnae  silidum  and  eisurbon  in  tho  iron  unite  With  the  oxygen  in  the  au  j 
and  aia  driTen  off  from  the  metal,  imtil  the  lemaiiuiig  mass  is  almost  {nin 
Winoaglit  iiran. 

Jhm  is  then  added  to  the  iron  (in  order  to  make  it  steel)  a  definite 
ifBttaAif  of  eafhoil ;  it  is  introduced  in  the  condition  of  liquid  cast-iron,  of 
known  mixture  and  quality ;  the  whole  is  then  thoroughly  mixed,  and  the 
entire  process  is  completerl  in  about  half  an  hour  from  the  timeoffinst 
pouring  in  the  east  iron  to  the  final  running  out  of  the  steel  into  moulds 
or  ingots. 

By  the  Bessemer  process  large  masses  of  steel  can  be  niudc  more  easily 
tiiaii  by  iuaj  other  method  yet  introduced,  and  apparently  at  less  cost,  and 
tiifiM  is  BO  doabtthat  ill  time  this  piooefeNi  will  prodnoe  nmform  qnalitji 

Steel  in  all  its  oomlnaatiDiiB  ik  a  hIobI  TaluaUe  metal ;  in  its  cwdinaiy 
steteil^isehiBerin  staraotore,  has  greiter  power  of  tesisting  compression, 
and  poniasacs  a  higher  tenacity  than  wrought  iron,  even  of  the  beet  qnslity^ 
and  as  such  it  commends  itself  to  the  engineer  for  tlie  manufacture  of  the 
best  class  of  articles,  notwithstanding  its  greater  cost,  and  the  still  greater 
expense  which  has  to  be  incuiTpd  in  its  fabrication  into  tiie  requisite  forms. 
But  it  has  another  property,  which  causes  it  to  transcehd  in  value  all  otiier 
metals,  namely,  the  capability  of  being  tempered  to  any  degree  of  haidness 
or  softness. 

The  disoofeiy  pt  the  fint  thht  a  pieee  bf  aoffc  sted»  when  heited,  and 
than  inddenfy  cooled,  no  mattof  by  whht  meani)  asstonea  a  haiidness 

pioaching  that  of  the  diamdnd)  is  peihaps  tho  most  important  of  any  m 
cmyMxion  with  the  whole  ntige  of  mews,  and  faaa  been  of  the  greatest 

service  to  mankind. 

In  addition  to  this  property  of  linrrlnning,  when  the  said  liard  substance 
is  expopcd  to  a  gentle  heat,  it  gradually  begins  to  give  up  a  portion  of  its 
haidiie8s,  until  at  length  it  Inses  it  altogether  ;  and  as  it  so  ha}i})ens  that 
at  the  same  time  that  the  hardness  is  gradually  depai  ting,  a  definite  change 
of  colour  of  the  surface  of  the  steel  accompanies  the  softening  process^  thi6 
change  of  hne  becomes  a  ooxrsCt  matam  of  the  diange  in  hudness,  and 
ttnia  th^  piadto  degree  of  hatdnes^  mr  temperthat  may  bereqnued  for  any 
pnlpose  can  be  attained  with  great  eertointy  and  nniibrmiiy. 

8teel^  wimight  iron,  aiLd  cast  irto  tan  all  be  rendered  softer  and  less 
brittle  by  means  of  the  annealing  process,  which  is  simply  causing  the 
materials  to  be  madr  rod  hot,  tiien  keeping  them  in  that  state  for  a  short 
time,  and  aftenvards  allowing  the  whole  to  cool  doAvn  very  slowly,  so  that 
eyety  part  may  cool  at  a  uniform  rate,  and  no  part  or  particle  be  under  any 
restraint  fron^  premature  withdrawal  of  heat^  <^us  causing  local  contraction 
and  hardness. 

By  prolonging  the  patiod  of  tioaibgi  A  mass  Df  stael^ooti^panKtiTe]^ 
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brittle  acquires  the  character  of  toughness  in  a  remaiicabld  degree,  and 
this  pzocess  of  aaneiling  now  plays  an  important  part  in  all  modm 
efforts  to  use  ateel  either  for  guns  or  armoor  plates^  or  fir  anything 

exposed  to  jar  or  sadden  vibration. 

Such  is  a  brief  description  of  the  metals — cast  iron,  wrought  iron,  and 

steel — v,hich  are  now  attracting  so  much  attention  in  the  world,  more 
especially  in  r^ard  to  tlieir  adaptation  and  npplication  as  materials  for 
war  pui-poses,  and  which  are  now  to  be  shortly  considered  in  rep^ard  to  their 
several  and  relative  fitness  for  the  manufacture  of  rifled  cannon  of  large 
calibre. 

The  numerous  and  repeated  failures  that  have  occurred,  and  are  still 
occurring,  in  the  i^pHcatkm  of  hon  and  steel  for  the  above  purpose  during 
the  past  few  yean,  and  even  at  the  present  time,  deaily  show,  that  that 
which  is  wanted,  necessarily  implies  some  high  con  litions  which  are  veiy 
difficult  to  secore,  and  which  appear  all  the  more  difficult  to  those  who  are 
the  most  concerned,  and  whose  province  it  is  to  endeavonr  to  obtain  them. 

For  small  arms,  and  even  for  cannon  of  the  smaller  cI&b^,  there  is 
not  much  trouble  experienced  in  applying  almost  any  good  material, 
whether  bronze,  iron,  or  steel;  but  in  dealing  with  lu  nvy  breech-loading 
guns  of  large  caUbre,  elements  of  weakncab  aic  brought  into  view  which 
are  exceedingly  difficult  to  provide  for  and  meet  successfully. 

!llke  severe  proof  to  which  rifled  guns  are  now  subjected,  consisting  (d 
seven  rounds,  with  two  of  the  charges  of  gunpowder  being  equal  to  one 
quarter  of  the  weight  of  the  projectile,  is  fbund  to  thoroughly  search  and 
toy  their  soundness,  both  in  regard  to  the  materials  and  the  workmanship, 
and  is  sure  to  dovelopo  any  seriously  defective  part,  if  such  exists ;  but 
the  mere  withstanding  of  the  proof  rounds  is  found  not  even  sufiicient  to 
thoroughly  test  the  perfect  soundness  of  a  gnn. 

In  wrought-iron  guns,  which  have  resisted  proof  successfully,  minor  de- 
fects will  sometimes  appear  after  a  number  of  ordinary  service  rounds ; 
sttdi  defiMsts  hiYC  required  a  repc^tion  of  charges  to  hnng  them  ont  into 
view  for  exammation,  each  successiTe  round  acting  like  the  blow  of  an 
enormous  sledge-hammiv,  and  gradually  producing  an  alteration  of  form  In 
the  bore  or  in  other  parts  of  the  structiu*e. 

Again,  there  are  some  of  the  steel  class  of  materials  that  have  been 
tried,  apparently  with  great  ?:ncccs«,  which  have  not  only  stood  proof,  bnt 
have  been  fired  a  great  number  of  times,  and  yet  prematurely  have  V)een 
ruptured;  the  effect  of  tlie  firinc:  sccnib  to  derange  the  ciystallization,  and  to 
have  been  like  the  repeated  blu>vs  of  the  hammer  driving  home  the  wedge, 
until  a  separation  of  the  particks  is  effected. 

It  is  also  found,  however  paradoxical  it  may  appear,  that  the  strongest 
material  aflw  a  certain  point,  whether  of  wrought  iron  or  steel,  makes  the 
weakest  gun ;  that  wroujg^t  iron  as  it  approadies  the  oharacter  of  steel, 
while  becoming  better  adapted  hi  several  respects,  is  getting  all  the  worse 
in  other  respects  still  more  important ;  and  tliat  when  steel  is  annealed 
and  otherwise  treated,  until  it  seems  to  l»e  losing  all  the  good  qualities  for 
whicli  it  is  so  celebrated,  that  then  it  is  becoming  all  the  better  adapted  for 
the  sudden  jar  and  vibration  of  a  gun,  but  at  the  same  time  it  is  losing 
some  of  those  good  qualities  which  chiefly  recommend  it  as  a  competitor 
with  wrought  iron  for  the  construction  of  nfled  cannon. 
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iSu  iai  as  my  present  experience  goes,  we  are  still  in  want  of  the  proper, 
the  pedect  material  for  the  interior  of  the  bores  of  large  guns,  a  material 
that  will  affoid  bores  mrariably  soimd  and  perfect,  and  wMdi  will  remam 
80  In  the  same  manner  as  an  ordinary  mnisket  barrd,  and  whidi  at  iho 
same  time  sliall  be  as  safe  against  bursting,  as  guns  built  np  of  wrought 
iron  on  8ir  William  Armstrong's  principle,  which  in  that  respect  may  be 
coDRiderod  perfect^  and  as  fulfilling  all  that  is  or  can  be  desired  or  rea* 
soil  a  1>]  J  expected. 

The  extraordinary  effect  that  i«  sometimos  produced  in  the  bores  of 
rifled  gims  made  of  any  description  of  metal  wliich  will  not  be  in  danger 
of  bursting,  from  its  hardness,  is  much,  greater  than  is  generally  supposed, 
and  is  only  known  to  those  who  are  more  immediately  concerned,  ordinary 
bronze  gmi-metal  being  acted  xtpcm.  m  the  manner  that  lead  would  be, 
only  in  a  less  degree,  llie  shot  or  idiell  in  such  rifled  gnns  requiring 
considerably  more  power  to  set  it  in  motion  as  compared  with  the  round 
ball  from  a  smootli  bore^the  abrupt  check  of  the  ware  of  gas  suddenly 
arrested  in  its  pro^s^ — tlio  nmonnt  nf  work  to  be  done  in  whirling  the 
projectile  up  to  such  a  velocity  in  so  short  a  space  of  time — the  lengthened 
period  during  wliich  the  pressure  exists  in  the  rifled  gun — as  also  the 
extremely  violent  action  of  the  highly  worked  gimpowder  uhich  is  used  in 
England, — all  these  causes  combine  to  render  the  effect  of  the  powder 
upon  the  Interior  of  large  rifled  gnns  Tery  considerable,  and  inrolTo  a 
h^h  standard  of  quality  in  the  materials  employed. 

Before  conddering  the  fitness  of  any  particular  metal  for  the  manufactnre 
ci  rifled  guns,  let  us  enumerate  some  of  the  properties  which  are  absolntely 
requisite  to  insure  perfection. 

Tlie  deRidpratmn,  then,  for  the  interior  and  gonoval  stnicture  of  rifled 
guns  is  a  material  which  should  possess  all  the  following  characteristics  :  — 

1st.  That  it  shall  be  capable  of  withstanding  the  violent  action  of  the 
must  active  gmipowder  against  riiied  projectiles  witliout  producing  the 
risk  of  fi-actnre  or  eyen  inordinate  detenoration  in  the  bore,  and  that  it 
diall  not  be  in  danger  of  bursting  at  any  future  time  by  tiie  effect  of  con- 
tinnal  firing  causing  deterioration  of  the  quality  of  Hie  metal. 

2nd.  Utat  tiie  material  to  be  employed  shall  hare  sufficiently  hi^ 
tenacity  and  general  strength  as  will  not  render  necessaiy  the  employment 
of  a  greater  weight  of  gun  tiian  what  is  considered  requisite  by  the  artil- 
lerist to  absorb  the  recoil. 

8rd.  That  the  material  shall  be  sufficiently  hard,  so  that  the  surface  of 
the  interior  of  the  bore  shall  not  in  any  w  ay  be  indented  or  bruised,  or 
otherwise  acted  upon,  by  the  powder  or  projectile,  or  even  by  the  premature 
firacture  or  explosion  of  a  cast-iron  shell  within  the  bore. 

4th.  That  the  material  shall  be- such,  as  that  guns  can  be  easily  mann* 
factured  without  much  risk  of  radical  defects,  and  that  the  guns,  when 
properly  made  and  proved,  may  with  confidence  be  considered  right  in  all 
respects,  and  without  any  doubt  or  uncertaunly  as  to  their  positiTC  sound- 
ness or  future  stability  when  in  actual  service. 

r)th.  Hiat  the  guns  when  made  shall  not  be  too  costly. 

Having  already  hinted  that  none  of  the  existing  metals,  whether  cast 
iron,  wrought  iron,  steel,  or  even  bronze,  so  far  as  I  am  aware,  fulfil  their 
function  m  all  these  conditions,  still,  having  no  other  available  bource  but 
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thsie)  esfMCuUy  iraa  or  steely  to  &I1  bMk  q^,  let  ub  consider  emue  of 
ifaeir  leepectiTe  properttee,  end  appredete  their  fitness  in  prop<«tioii  to 

their  several  merits ;  that  being  the  best  which  promises  these  several  oo&* 
ditions  in  the  highest  degree,  and  in  the  order  of  their  greatest  importaiica 
to  the  soldier  in  the  hour  r»f  I^Rttlo. 

Ill  order  to  be  able  to  arrive  at  a  correct  coui}>an6on  of  the  several 
metals,  it  is  not  only  necessary  to  know  dcfiuilely  their  respective  resist-* 
ance  to  compression  and  extension,  but  we  albu  want  to  know  with  equal 
certainty  their  relative  toughness,  elasticity,  and  general  behaviouii  when 
exposed  to  strain  combined  irith  ^rtreme  vibratioiii 

In  regard  to  these  two  latter  properties,  little  has  yet  been  done  to 
ndwie  theia  to  the  aotn^  test  of  definite  cx])enmeut,  henoe  we  ean  oiilj 
in^  hem  the  general  facts  shown  by  the  behavioar  of  the  guns  constructed 
of  the  sereral  materials«  and,  as  a  nde,  this  is  a  rery  safe  guides  pronding 
there  is  sufficient  experience  on  which  to  g-uide  the  judgment. 

With  regard  to  the  strengtli  of  tlio  several  materials,  eepocially  their 
resistance  to  compression  and  exUiiteion,  there  aie  abundant  data  and  full 
opportunity  of  obtaining  positive  knowledge  so  far ;  from  which,  however, 
if  the  other  properties  of  toughness  and  elasticity  ai'e  not  considered^  we 
are  apt  to  draw  a  very  imeafil  oondiision. 

With  refefenoe  to  the  first  of  these  ptoperties,  namel^i  ootapressibility, 
it  is  remarkable  that  the  reeistaiioe  to  Gompi-esBioa  in  eaeh  of  the  three 
materials  referred  to  is  mote  nearly  equal  than  any  of  tlueir  other  pro- 

The  pressure  per  square  inch  which  is  required  in  either  metal  to 
produce  a  2)ermanent  sensible  indentation  or  shortening,  about  equal  to 
three  thousandths  of  an  inch  in  measurement,  ranges  &^  dO^fiOOlbsi  to 
40,700  lbs. 

This  does  not  refer  to  tiie  uiiimate  force  which  is  required  to  crush  the 
specimens  into  fragments,  beeanse  tfnt  a  gun  that  is  of  no  consequence,  as 
soch  an  estareme  test  is  not  called  into  requisition.  Ihe  proper  mifceiial 
mnst  be  sneh  that  there  is  no  sensible  oompression  prodneed  inthetidnity 
<^  the  ballet-chamber  by  the  force  of  the  explosion  or  prcgeetik.  Henee 
the  measure  of  strength  or  fitness  is  the  point  w  here  the  biatrial  begins 
to  set  permanently,  and^  so  far^  that  is  the  beet  mateiial  whkih  requires 
the  greatest  pressme. 

Ten  specimens  of  cast  iron,  parts  of  guns  of  the  highest  quality,  but 
which  have  been  severally  burst,  gave  85,000 lbs*  per  square  inch  j  pro- 
ducing an  average  compression  of  three  thousandtlis  of  an  inch.  The 
softest  boin^  30,000  lbs.,  the  hardest  40,300 lbs. 

Ten  specimens  of  rolled  wroaght4ron  bar,  made  speslally  ibr  gans» 
the  qieomiens  bsinff  selected  at  random  and  yednced  from  bats  three  inches 
square,  all  of  the  higheet  quality  and  soitabla  fof  gans)  ^are  an  ar^toage  of 
90,000  lbs.  per  square  inch,  with  an  average  compression  of  three  £ou- 
sandths  of  an  inch.  The  softest  reqnb^  81,0001bB.»  the  hardest 
85,000  lbs. 

Ten  specimens  of  Wrought  iron,  cut  from  large  gun-forgiiig  f^  of  Piiperior 
quality,  gave  an  average  of  26,900 lbs,;  producing  an  average  compres- 
sion of  tluce  thou^^audtlis  of  an  ineh*  The  softest  being  22,800  lbs.,  the 
hardest  31,0001bs. 
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tpwuiBiif  «f  aofi  Qwrt  bM  of  tiw^finest  (^uaKty,  and  fbat  eiilMr 
widwiood  proof-ianndsi  or  wbidk  &fled  befoio  the  soveu  proof-roundB 
wore  oomplBtod,  goye  au  ayerage  of  35,500  lbs.  per  square  inch,  with  an 
average  oompressiou  of  three  thouBondthg  of  an  ia«fa.   The  softest  being 

25,0001bs.,  the  hardest  4G,O0Olbs. 

Ten  specimens  of  cast  isteel,  more  highly  convei'ted  than  the  former, 
and  in  quality  almost  fit  for  cutting  iustruoientcs,  but  which  broke  first 
round  at  proof,  gave  an  average  of  76,000 lbs.  per  square  inch,  with  au 
arerage  compression  of  three  thousandths  of  an  inch.  This  kind  of  steel 
tiieterafie  need  not  be  considered  as  of  anj  yalne,  boweyer  good  m  other 
nspeeto,  it  beiiig  tolellj  unfit  for  guns  or  aimour-plaies  Irnn  its  bzittle- 
iMts  or  wmt  U  the  neessseiy  toiighaesB  to  witlistand  the  yibnition. 

A  speeiaieii  of  east  steely  mt  firom  a  gnu  made  by  Mr.  Krapp^  of  Essen, 
but  fiwn  •  gm  vhich  faUed  at  proof,  gave  25,300  ibs.  per  square  iacht 
with  a  compression  of  three  thousandths  of  an  inch. 

Four  specimen*  of  steel  and  iron,  v  rided  together  like  layers  of  sand- 
wiches, gave  in  the  direction  oi  tiio  lilurc,  that  is,  ju-essing  the  steel  and 
iron  upon  the  edge  of  tlio  sandwich,  au  average  of  2 G, 000  lbs  per  square 
inch,  with  au  average  compresi>iou  ui  three  thousandths  of  an  inch. 

Four  specimens  upon  the  flat  of  the  sandwich,  thus  pressing  ihe  two 
iBitahi  mwr  togetheri  gaye  an  average  of  25,400  lbs.  per  square  inch,  with 
M  ayerage  eompreesion  of  three  thousandths  of  an  inch. 

It  will  thus  be  seen,  aeeofding  to  these  experiments,  which  were  alt 
made  on  carefully  prepiured  speehnens,  exactly  one  inch  in  length  and  half 
an  inch  in  diameter,  that  the  average  resistance  to  three  thousandths  of  an 
inoh  oompression,  or  shortenings  was  as  follows 


lbs. 

1.  Oast  steel       -------  35,5oo 

2.  Cast  iron  35,000 
8.  Wrought-ii-on  bar     ------  clo,UOO 

4.  Wrough(t>uon  foi^ngs   S6,900 

5.  Sandwich  steel  and  inm  on  edge  -      -      -      .  96,000 

6.  Sandnkh  steel  and  iron  on  flat  .      -      -      .  25^400 

7.  Srapp's  east  steel  


The  chief  point  to  be  observed  iu  regard  to  the  compression  of  cast  steel, 
which  is  the  highest  on  the  list,  namely,  35,500  lbs.,  is  the  wide  range 
horn  the  softest  to  the  hardest,  from 25,000 lbs.  to  46,000 lbs.:  this  cha- 
racteristae  of  want  at  uniformity  Is  found  to  be  its  pretaUing  teature  and 
iiBHSing,  and  is  the  case  with  all  the  steels,  even  from  the  best  houses  which 
have  come  under  my  examination ;  and  from  the  nature  of  its  manufacture 
it  is  perhaps  impossible  to  malce  steel  positively  uniform. 

But  if  it  could  be  made  uniform,  and  if  to  the  harder  steels  could  l>e 
superadded  tho  property  of  toughness  so  as  to  keep  together,  and  if  at  the 
same  time  the  brittleness  could  be  witlulruun  so  as  to  give  it  the  oppor- 
tunity of  recovering  from  vibration,  it  would  then  be  invaluable  both  for 
guns  and  armom-plates ;  but  so  long  as  Ihe  cast-steel  manufactare  Is  un- 
certain in  its  producei  no  matter  how  good  it  may  be  occasionally,  the  gun- 
maker  wUl  look  upon  it  with  suspicion,  as  a  single  failure  produces  so  much 
mistrust. 


Digitized  by  Google 


196 


IKON  AND  STiiEL  AS 


The  second  on  the  list  k  cttt  non,  which  is  also  very  high,  35,000  lbs., 
and  BO  far  is  good,  bot^  like  steel,  it  has  also  a  wide  range,  fti>m  30,000  lbs. 
to  40,^0  lbs.  If  ^toB  metal  had  tenacity  and  toughness  in  proportion  to 
its  incoinpreBsihOitj  it  would,  from  its  cheapness,  have  the  dedded  pre- 
ference ;  bnt  fo  long  as  England  is  aiminL'  at  high  results  in  her  gunnery, 
the  want  f)f  those  jiroperties  will  prove  a  strong  objection  to  its  adoj)tion 
for  rifled  guns,  unless  cast  iron  can  be  much  improved  iu  tenacity  and 
made  more  certain  in  its  general  character. 

The  third  on  the  list  is  wrought-iron  bai'  ai  33,000  lbs.,  with  the  small 
range  of  from  31,000  lbs.  to  35,000 lbs.;  and  tluB  is  ike  peculiar  featnre  of 
wrought  iron,  it  is  never  high  nor  never  low ;  on  the  contiaiy,  wrought 
iron  fiom  any  particalar  maker,  who  is  careful  in  the  mannfactore,  is  found 
to  be  nearly  uniform,  and,  being  possessed  of  great  toughness  and  being 
without  biittLeness,  it  is  exceedingly  reliable  so  far  as  its  strength  will 
permit. 

Tho  f  mrtl)  is  that  of  wiwight-iron  forging!^,  which  is  considerably  under 
bar  ii'on,  26, DUO  lbs.,  also  with  a  wider  range  than  bar,  and  hence  tlie  less 
valuable  so  far — from  22,800  lbs.  to  31,000  lbs. ;  the  hardness  and  softness 
of  large  forgings  being  so  much  affected  by  the  locality  of  the  blows  upon 
the  mass. 

The  fifth  and  sixth  upon  the  list  are  the  Sandwich  spedmens,  which  are 
not  of  so  much  importance,  except  that  as  c(mibinations  they  have  been 
found  to  stand  in  some  applications  where  steel  failed  from  brittleness, 

and  where  soft  iron  was  found  to  yield  frmn  htornl  bulging;  and  no  doubt 
the  low  position  is  partly  due  to  the  condition  of  the  iron,  and  also  to  the 
soft  quality  of  tlic  steel  which  was  necessarily  used  in  order  to  get  a  good 
sound  welding  In  tn-een  the  two  classes  of  material,  the  iron  and  steel. 

The  softest  material  on  the  list  is  the  famous  cast  steel  made  by  Mr. 
Iviupp  of  Essen.  Only  two  specimens  were  operated  upon,  and  gave 
25,300  lbs.  As  will  be  seen,  the  hardness  of  this  material  is  considerably 
under  wrought  inm,  and,  so  far,  is  that  much  inferior  in  tins  respect.  This 
material  is  so  Boit  as  to  admit  of  being  flattened  down  to  any  extent ; 
indeed,  the  same  remark  applies  to  of  the  good  qnalitiee  of  steel 
which  are  under  10,000  ll)s. ;  they  conthiually  yield  more  and  more  by  the 
increase  of  pressure,  and  the  structure  of  the  steel  shows  a  wonderful 
adapt  ition  for  keeping  together  without  cracking  at  the  edges,  unlike 
almost  any  of  the  other  descriptions  of  material.  Tliis  })roperty  is  greatly 
in  its  favom*,  both  for  guns  and  armom-plates;  and  if  it  could  be  made  to 
I'esist  a  sadden  shock  as  well  as  it  does  the  effect  of  mere  pressure,  it 
would  be  exceedingly  valuable. 

It  irill  thus  be  seen  that  tiie  several  classes  of  material  here  referred  to 
do  not  differ  so  much  in  the  foregoing  respect  as  might  be  expected,  unless 
we  are  to  include  the  extremely  hard  qualities  of  steel,  which  are  from 
their  hardness  and  brittleness  obviously  unfitted  for  guns ;  such  qualities  of 
steel  rise  up  to  80,0<)0  lbs  ,  nml  can  only  be  made  available  for  the  purposes 
in  question  by  a  long  course  of  annealing,  which  is  a  process  tliat  may  be 
continued  until  the  metal  is  as  soft  as  the  lowest  specinieiis  which  have 
been  referred  to ;  such  softness,  however,  diminishes  theii*  value  in  propor- 
tion to  its  amount. 

in  regard  to  the  other  property,  namely,  that  of  tenacity,  there  is  a 
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modi  greater  difference  eadatiskg  between  the  cart  iron,  wrought  iron,  and 
steel,  and  it  lias  also  to  be  obserred  that  they  differ  still  more  in  their 
amonnt  of  elasticity  and  capabilily  of  stretching  before  fractnre. 

Cast  iron  and  hard  steel  inTsiiablj  break  at  3ie  momoni  of  perceptible 

elongation  when  the  specimens  operated  ii])on  are  in  nliort  pieces,  while 
WK)ught  iron  and  soft  steel  have  a  consideraWo  amonnt  of  elft^^^ticity.  and 
only  begin  to  pcnnmicnitly  elongate  after  a  certain  load  per  square  inch 
had  been  siisjiendetl,  and  they  gradually  continue  to  stretch  witii  every 
increase  of  load  until  final  rupture  takes  place. 

xVs  tlie  nieabure  of  strength  of  any  material  wherewith  to  construct  a 
gun,  is  the  pdnt  At  which  permanent  elongation  commences,  that  point 
Should  haye  tiie  chief  attentioii ;  still  it  is  requisite  for  comparison  to  specify 
the  ultimate  strengtiii  as  well,  in  older  to  show  the  margin  of  strength 
which  lies  beyond  this  point;  thns  the  sereral  metals  can  be  compared  in 
regard  to  their  relative  fitness  so  far  as  the  property  of  tenacity  is  concerned. 

FVoni  several  hundred  experiments  made  with  the  higher  qualities  of 
cast  iron  which  were  coUectetl  with  a  view  to  obtain  the  strongest  iron  for 
cast-iron  ginis,  the  ultimate  tenacity  was  found  to  ran£?-c  from  10,85t>  ibs. 
up  to  31,4b0  Ibb.,  or  an  average  of  21,17ti  lbs.  per  .sijuare  inch. 

This  is  considerably  above  the  strength  of  the  greater  proportion  of  the 
cast  iron  of  commerce.  The  average  of  the  Kora  Scotia  iron,  specimeiis  of 
which  hare  recently  been  tested,  gave  only  15,821  lbs.,  and  some  of  the 
Bcotch  pig-iron  selected  at  random  only  gave  12,912  lbs. 

It  will  be  observed  that  the  foregoing  are  the  ultimate  breaking  points 
of  cast  iron,  and  gave  no  stretching  or  appreciable  warning  before  ft  acturc. 

Of  lat<;  years,  and  up  to  the  present  time,  cast  iron  has  generally  been 
used  for  heavy  guns,  but  it<5  low  tenacity  and  brittle,  imcertain  character 
renders  it  peculiarly  unfitted  for  this  purpose,  and  more  especially  is  it 
unfit  for  rilied  guns,  as  in  them  not  only  is  the  atraiu  coubiderably  increased, 
but  the  dnratimi  of  the  strain  is  prolonged  in  addition,  thus  producing  a 
rupture  before  thepartides  have  recovered  fi-om  the  vibration. 

It  is  therefore  inferred  that,  until  an  element  of  toughness  can  he  given 
^th  certainty  to  that  weak  naaterial,  it  can  never  be  thoroughly  depended 
upon  in  the  construction  of  t^e  armament  of  the  fntnre,  notwithstanding 
ito  cheapness  and  facility  of  construction. 

Although  a  small  piece  of  cast  iron  undw  the  testing  process  gives  no 
warning,  yet  cast-iron  guns  wliich  have  stood  the  proof  romids,  if  closely 
watched,  l»egin  to  show  the  lines  of  future  failure  long  before  the  period 
of  ultimate  fractme,  and  the  practised  observer  cau  generally  uidicate  the 
probable  nmnbor  of  rounds  that  will  eUpse  before  the  gun  gives  way 
altogether. 

At  the  same  time  there  are  several  instances  cm  record  of  cast*iron  guns 

having  exhibited  an  extraordinary  amount  of  endurance,  but  the  toughness 
is  variable  and  uncertain,  and  nothing  uncertain  is  to  be  commended. 

From  several  hundred  experiments  that  have  been  made  with  wrought 
iron  cut  from  bars  intendefi  fm-  the  manufacture  of  Armstrong  guns,  the 
following  result  has  been  obtained. 

The  point  of  \itMing  permanently  gives  an  average  resistance  of 
28,000  lbs.  per  square  inch,  while  the  point  of  ultimate  rupture  gives  an 
average  of  57,120  lbs.,  or  i^er  more  than  double  that  d  the  point  where 
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pennanont  elongation  commences ;  the  margin  that  lies  between  these  two 
amonntB  is  of  great  impcntiiioe  as  a  ocmdition  of  saHstj,  but  fhe  chief  p(^t 


After  the  first  yielding  by  the  addition  of  extra  weight,  the  wronght 
iron  specimen  gradually  atretohes  natii  h  has  been  considerably  lednoed  in 
diameter;  and  snch  parts  as  have  been  so  reduced  hare  a  greater 

tenacity  per  square  inch  than  when  in  the  pr*^\nou.s  normal  condition.  The 
iron  haa  i<y  a  small  extent  assumed  the  chaiact(M*  of  v?ire,  which  ft'om  the 
drawing  process  is  always  stronger  tiian  the  iron  out  of  whidi  the  wire  ia 
made. 

This  increase,  however,  if  given  to  wii^e,  is  lost  afterwards  when  the  iron 
or  wire  is  brought  to  a  welding  heat,  and  henoe  for  gmi  purpoeee  this 
property  cannot  readily  be  taken  adyantage 

From  ten  specimens  of  wrought  iron  cut  out  of  heary  lbi>ginge,  a  lower 
vesnit  has  been  obtained  than  from  bar  iron,  sndi  forghnga  bebg  infbriov 
in  all  respects. 

Tn  such  masses,  from  their  not  having  an  equal  amount  of  working  in  y>ro- 
portionto  the  extent  of  heating  to  which  they  arc  ex])oso*l,  the  t<^na(  itY  is 
not  so  high  as  that  of  the  more  higlily  worked  rolled  iron  when  it  conies  (iirect 
from  the  rolls.  lu  forgings,  the  average  point  of  yielding  permanently 
was  28,760  lbs.— average  point  of  ultimate  fracture  being  48,100  lb.s.  The 
Ibrgings  from  which  the  apecimena  were  eat  were  all  of  &gh  quality. 

When  rolled  bars  of  tiie  best  quality  are  wound  into  odte,  and  then 
welded  into  oylindera  ibr  gun  mannftetnre,  the  iron  as  a  genml  role  is 
found  to  suffer  to  about  3,481  lbs.  per  square  inch  on  the  aTemgv. 

The  following  shows  the  ayerage  resnlto  both  in  regard  to  yieldbg  and 
breaking 


The  loss  is  due  to  ilie  neoeesary  heatbg  beii^  gvealer  19  pvoportioii 
than  the  working. 

From  experiments  that  have  been  made  to  ascertain  the  tenact^  «# 
welds  of  iron  of  different  qnalities,  and  under  different  circumstances,  it 
has  been  fomid  that  with  iron  of  tlie  finest  quality,  when  brought  to  the 
proper  heat  iu  a  tiro  free  from  impurities  in  the  fuel,  and  with  the  joint 
scarfed  so  as  to  increase  the  area,  the  strength  is  equal  to  that  of  the  solid 
iron,  which  is  of  oonrse  all  that  could  be  desired,  and  is  in  round  numbers 
.  about  25  tons,  or  56,000  lbs.  per  square  inch. 

aD  ottier  descriptions  of  weldings  wldch  I  hare  yet  tested,  the 
resnh  is  lowei'  than  the  above,  down  et>en  to  ld,0€01bs.  per  sqnaie  ioAf 
the  same  eare  having  been  observed  in  every  instance. 

Two  pieces  f)f  the  best  quality  of  iron  butted  together,  under  the  best 
conditions  whicli  1  have  been  able  to  effect  up  to  the  present  time,  have 
only  given  an  average  ultimate  tenacity  of  3^,140  Ibs.  jp&t  sqnajpe  mdii| 
which  is  only  a  little  over  the  lialf  of  the  iron  bar. 

Iron  butt  welded  to  steel  under  the  best  conditions  in  \  ariabiy  breaks  at 
the  weld,  and  shows  only  an  average  tenaeilj  of  2G,5O0  lbs. 


31,100 
27,852 
58,080 
55,6U0 
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But  fiiiPiii  this  depeudi  mtiieiy  on  Hifi  a«lm  of  tbtt  iron  and  tke  tM » 
ai^'iDQreMe  of  hardness  or  of  the  steely  p9Qpwlgr>  duiflr  in  the  iron  or  in 
the  steel,  affects  thfii  ttrragtl)  of  ih%  weld  ia       «MM  torn  to  10>00a  lha, 

aud  eveu  still  lower. 

Ill  the  construction  of  the  Arnistioiig  gtms  the  hw  iron  is  first  wound 
into  a  spiral  coil,  and  ili<  u  a  welding  lieat  \h  taken  thronerh  the  entire 
inass,  and  hy  means  of  a  atQam.  han^ut^r  it  is  wulded  into  a  homog<^n^ons 
cylinder. 

With  iron  of  tho  veiy  hest  quality  which  we  have  as  yet  been  able  to 
Mm,  th»  lilgh«§ti  wmm  teaMity  of  tbo  welding  of  t&e  «»!  Ihm  been 
32, 1 40  lbs.  per  square  in^,  the  iron  b«ing  65,500  llii* 

With  other  iron  also  of  lugli  quality  and  of  still  greater  teWMily,  thd 
welds  have  been  lower  down,  even  to  10,000 Ibi.  per  inch;  hence  audi  iron, 
however  strong,  is,  froin  the  steely  property,  nnsuitable  for  being  made  into 
coils ;  the  defect  being  due  to  tho  iTluctance  shown  by  harder  and  stronger 
iron  t()  unite  when  raised  to  a  t^emperatnre  that  will  not  otilorwiM  injltfO 
the  (Quality  of  the  material,  awl  eanse  it  to  blister. 

It  will  thus  be  seen  tliat  the  ultimate  sti'cngth  of  a  coil  iu  the  circum- 
InwntUil  dmetion  la  aboni  55,^00  lbs.  per  inch,  while  in  that  of  its  length 
it  ia  only  32,140  Iba.  per  inoh,  and  wlien  atraE^  and  harto  mm  is  em^ 
pkij^ed  it  la  eren  much  lesa  in  the  latter  direction  and  the  difierenoe  te 
preportioniitelj  greater ;  hence  such  steely  iron  must  he  atoided  for  piii-< 
poses  where  much  dependence  has  to  be  put  on  the  welding. 

In  building  up  giin«  of  rylinders,  thi^  liigh  tenacity  afforded  by  the  coil 
system  ciriumfei  entially,  and  the  opportunity  which  it  gives  of  knowing  tlie 
feoundness  of  the  gun  stnictnre  in  every  part,  and  from  the  fact  that  every 
part  of  the  gun  is  put  under  the  ftill  exercise  of  its  duty  from  the  com- 
menoementy — this  an'angement  of  building  up  guns  will  always  have  an 
iwiinenia  adnmtage  over  guna  made  of  a  smgle  soUd  forging  in  point  ^ 
atrength  and  security  againil  hunting  of  the  whole  aiaraotare)  and  even 
when  the  ooUed  cylinder  is  eonsidered  aa  a  means  of  obtaining  the  innw 
Uning  or  bore  of  a  rifled  gun,  a  purpose  for  which  it  is  by  no  means  so 
perfect,  yet  eyen  in  that  respect  it  is  superior  to  Uie  bore  which  is  formed 
ivithin  the  heart  of  an  immense  forging,  of  dimensions  suitable  for  a  large 
gun,  such  a  mass  of  forging  boirt'j:  nhvays  more  or  lies  defifiotive  ev^  under 
the  best  and  most  careful  workmanship). 

This  remark  does  not  apply  with  the  same  force  to  the  bores  of  guna 
when  formed  from  a  smaller  forging  iu  wliich  the  exterior  only  has  been 
left  as  a  shell  or  tnbe ;  the  ontside  of  such  a  forging,  when  properly  treaftedy 
hae  n  tenac%  an  all  direotlana  eqnal  to  that  of  the  aolid  fcn^ging,  oonse- 
qnenily  it  is  not  so  strong  as  the  coil  in  the  circumferential,  at  the  sanin 
tine  it  is  considerably  stronger  in  the  l(»igitniitnali,  direction,  and  is  misb 
n^ore  free  from  defects  than  the  heart  of  a  greater  mass  in  larger  forgings. 

Turning  to  cast  steel,  we  find  that  the  range  of  tenacity  is  extremely 
widi' — from  114,(M)0  lbs.  down  to  67,000  lbs.  pei  sipiare  inch — but  it  so  hap- 
])ens  that  the  liiglier  qualities,  judging  from  VV^oolwich  experience,  aro 
altogether  uuauitid  from  their  brittleness  and  great  tendency  to  fractm*e, 
and,  considering  that  no  metal  should  be  taken  into  account  hat  thai 

which  ean  be  depenM  upon,  I  shall  ouly  refer  ta  qnaKtiea  that  ham  heen 
aneeessfnl  in  reflating  the  proof  ronnda*  Xhia  qnaUtp  anreiagea  ahont 
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80,0001b8.|  and  it  is  genertll^ found  tiiat  the  weakest  we  leelly  thesbongesfc, 
and  if  llie  supply  of  statable  steel  could  be  obtained  with  nnTaiying  pre- 
cision in  legavi  to  that  degi^e  of  hardness,  tenacity,  and  toughness,  which 
is  sometimes  produced,  it  would  be  all  that  oonld  he  desired ;  but,  unfortu- 
nately, it  iR  fickle,  treachennis,  and  nncei'tain,  and  hence  for  certnhi  parts  of 
the  Ai-mstrong  gun  tliat  were  foniirrly  of  steel,  am\  for  which  some  of  the 
properties  of  steel  are  desirahle,  wrought  iron  of  hue  quality  is  now  substi- 
tuted, which,  so  far  as  not  breukiiig  ib  concerned,  answers  the  purpose  most 
satisfactorily,  although  not  so  good  as  steel  in  other  respects. 

The  gun  supplied  by  Mr.  Erax)p,  whidi  was  formerly  referred  to^  bub 
which  faOed  at  proof,  gare  a  tenacity  of  72,000  lbs.;  jndgmg  from  the  ap- 
pearance of  tins  metal  beforehand,  its  softness  and  perfect  soundness,  I  had 
great  expectation  of  its  being  all  that  could  be  desired,  but  was  disap* 
pointed. 

Such  a  mass  of  homogeneous  steel,  after  ha^nng  been  cast  into  an 
ingot,  all  its  inipuritie'^  floated  to  the  surface,  then  well  worked  under  the 
hammer,  and  afterwarcis  properly  annealed,  has  a  degi*ee  of  perfection  in 
the  bore  in  regard  to  entire  freedom  from  specks,  seams,  or  flaws,  superior 
to  any  wrouglit-iron  stnicture,  coiled  or  forged,  and  some  remarkably  fine 
guns  hare  been  constnicfeed  wilh  such  steel  linhigs,  having  the  mam  stme- 
ture  of  the  gun  built  xxp  with  wrought-iron  hoops  to  give  the  requinte 
strength  to  the  steel  linmg.  Such  a  combination  gives  the  perfect  bete 
and  the  strong  gun,  but  there  is  not  yet  suiSicient  experience  to  enable  ine 
to  assert  positively,  that  the  steel  will  not  give  way  under  long-continued 
firintT :  but  the  gi-eat  difhculty  lies  in  the  inability  of  the  steel-maker  to 
insure  unifonuity,  for  an  occasional  gun  bursting  destroys  all  confidence. 

Such  are  the  several  metals  now  used  as  materials  fur  guns.  Cast  iron 
is  the  cheapest  but  the  least  trustwoi-thy.  Wrought  iron,  built  of  coiled 
cylinders,  will  afford  the  greatest  strength,  and  is  the  least  likely  of  all  to 
burst  by  continued  firing ;  and  altiiough  in  the  fixst  instance  it  wfll  cost 
three  times  as  mudi  as  a  cast-iron  gun,  yet,  as  its  endurance  is  more  than 
ten  times  gi'eater,  jndgmg  from  recent  results,  and  as  it  is  never  likely  to 
burst  with  any  reasonable  amount  of  firing,  I  consider  it  the  safest  invest- 
ment, even  in  a  money  point  of  view. 

Tlie  wrought-iron  solid-forged  gim,  when  moderately  sound,  is  much 
superior  to  the  cast-iron  gun,  but  is  infenor  to  the  built-up  wrought-iron 
gun  ;  and,  considering  the  chances  of  defective  bores  in  the  large  masses 
of  solid  forgings,  it  will  be  fomid  as  expensive  as  the  latter,  and  not  nearly 
so  reliable. 

Cast  steel  is  the  most  ezpenrive  of  all,  yet,  from  its  soundness  in  the 
bore,  if  it  could  be  made  as  trustworthy  as  wrought  iron,  and  if  at  the 
same  time  it  could  be  depended  upon  lor  the  certain  possession  cf  tough- 
ness, it  would  be  perfection,  notwithstanding  the  cost ;  but  the  uncertainty 
of  manufacture  which  now  exists  must  first  be  ccwipletely  removed  before 
it  can  be  cahi  pared  ^vith  wrought  iron  as  an  instmment  for  men  to  fire  and 
stand  aloiiL;si(lo  with  perfect  assurance  of  safety;  and,  as  wrought  iron  is  so 
reliable  and  the  cost  moderate,  there  is  no  particular  want  lelt  for  steel  to 
constitute  the  entire  body  of  the  gun. 

^  What  the  world^requires  is  a  quality  of  steel  that  will  be  perfectly  re- 
liable as  an  interior  lining  to  a  wrought-iron  built  gun ;  such  a  com-* 
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binatiou  will  secure  all  the  conditions  that  are  wanted  to  meet  the  require- 
ments of  the  artillerist  at  the  present  time. 

Snch  steel  should  be  considerably  harder  than  wrought  iron,  at  the  least 
equal  to  50,000  lbs.,  required  to  produce  sensible  shortening  on  a  square 
inch,  bat  at  tlie  same  time  it  mnst  be  \nthout  biittleness  and  possessed  of 
toughness  at  least  equal  to  soft  wrought  iron,  entirely  free  from  lioneycomb 
defects  throughout,  and  which  can  be  produced  in  a  manner  and  by  a  pro- 
cess so  definite,  that  there  will  be  no  change  in  the  supply  and  no  risk  run 
of  uncertainty  in  the  quality  of  a  crystalline  structure  that  shall  not  be 
rendered  brittle  by  continued  liriug,  but  wliicli  shall  be  peniiaaeutly  safe 
and  hxM  on,  like  good  sound  wrought  iron. 

These  are  high  conditions  not  yet  reached,  so  far  as  I  am  aware — ^not 
that  it  is  not  occasionally  attained  by  some  of  the  best  steel  makers,  and 
hence  there  is  hope  to  encourage  persererance ;  but  at  the  present  time, 
even  with  the  greatest  caie,  the  precise  quality  is  uncertain ;  still,  by  in- 
ferring from  the  progress  recently  made  in  the  manufacture  of  iron  and 
steel,  and  the  great  advantage  which  will  accrue  to  those  who  are  suc- 
cessful, we  may  reasonably  expect  that,  by  aiming  high  and  with  a  well- 
directed  effort,  those  conditions  will  ultimately  be  reali/ed,  and  the  guu- 
maker,  by  a  judicious  combination  of  a  steel  bore  within  a  built-up  wrought- 
ircm  structure,  will  be  enabled  to  give  the  soldier  a  perfect  instrument  on 
which,  he  can  implidtly  rely,  and  wfaidi  wlU  last  for  ages ;  meanwhile, 
considering  the  materials  of  trcm  and  steel,  es  we  now  find  them,  and  after 
balancing  all  the  sereral  adTantages  and  disadrantages,  wrought  iron  is 
the  most  reliable,  even  if  not  so  perfect  in  other  respects. 
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Friday,  February  gist,  1862. 
Cattain  £.  a.  FISHBOUKNE,  B^.,  C.B.,  in  the  Chair. 


liEMARKS  on  the  PROPOSED  SPITHEAD  FORTS  in  connection  with 
the  ADVANCED  SEA-WORKS  advocated  by  Mr.  W.  A.  BROOKS, 
C.E.  for  the  DEF£NC£  of  POBTSMOUXH  and  the  ADJAC£NT 
AKCHOBAGR 

By  W.  A.  Beookb,  Esq.  Mem.  But.  of  OM* 

The  title  which  I  have  given  to  the  paper  which  I  have  been  allowed 
the  honour  of  bringing  before  your  useftil  Institution  may  appear  to  place 
me  in  the  position  of  being  fairly  charged  with  presumptiou,  in  thus  in- 
truding the  opiniosa  of  a  oivil  engineer  on  a  rabjeot  whieh  teemt  to  be 
essentmlly  oioe  of  a  purely  military  chaiaoteri  but  the  seqiiel  will,  I  tnut, 
show  that  it  comes  within  the  range  of  my  long  eotpeiMmDe  in  worin  i& 
which  the  influence  of  the  tidal  currents  constitutes  an  important  element; 
and  to  this  department  of  the  question  I  shall  first  direct  your  attention. 

In  the  observations  which  I  sliall  also  have  to  make  when  drawing  a 
comparison  between  the  relative  powers  of  defence  offered  by  tJie  isolated 
circular  forts  proposed  by  the  Eoyal  Commission  on  the  National  Defences, 
as  contrasted  with  those  of  the  advanced  sea-works  projected  by  myself,  I 
must  at  once  admit  that  the  usual  duties  of  the  civil  engineer  are  so  far 
foreign  to  those  of  the  militaiy  engineeri  that  the  necessary  pidiminazr 
study  of  the  subject  is  usually  so  entirely  absent  on  the  part  of  the  eivil 
engineer,  that  any  interference  on  his  part  will  rarely  fail  to  cause  tiie  oU 
caution  ofne  sutor  ultra  crejtidam  to  be  justly  applied  to  him. 

Acting  under  the  guidance,  however,  of  an  experienced  officer  of  the 
Royal  Engineers,  practical  civil  engineers  and  contractors  would  become 
most  useful  auxiliaries ;  but  without  that  guidance,  or  without  the  pre- 
liminary study  of  the  principles  of  fortification,  both  of  field  and  per- 
manent w  orks,  the  intrusion  of  their  services  would  be  found  to  produce 
injurious  results. 

While  yet  a  youth  I  became  the  possessor  of  Gamot's  popular  work, 
"  Aji  Account  of  the  Defence  of  Fortified  Places.**  Its  glowing  language 
warmed  me  to  the  sutject;  and  for  years  I  entered  with  enthusiasm  into 
the  studies  of  the  military  engineer,  and  in  doing  so  became  the  possessor 

of  a  large  collection  of  the  best  works  written  here,  and  on  the  continent, 
on  the  subject  of  fortification,  both  field  and  permanent;  so  that,  although 
now  interior  in  inlbrmation  to  probably  the  youngest  officer  of  the  corps 
of  Royal  Engineers,  I  nevertheless  have  tliat  confidence  in  approaching 
the  purely  military  pari  of  tliis  paper,  which  nothing  but  u  previous  pro- 
fessional study  would  give. 


Digitized  by  Google 


THE  PBOPOSSP  BPITHBAD  TOBT0. 


203 


When,  on  the  21st  of  June  last  year,  T  bad  the  honour  of  being  allowed 
to  submit  to  tbo  Eoyal  United  Service  Institution  my  plan  of  Langston 
Mole,  and  other  sea-works  for  tlie  improvement  and  defence  of  Portsmouth 
and  Langston  Harbour,  as  well  as  of  the  Roadstead  of  Spithead,  I  treated 
those  works  simply  as  addenda  to  the  isolated  forts  recommended  by  the 
Bojal  Gomnaission  on  the  National  Defences;  and  in  that  respect  hardly 
did  jofltioe  to  my  own  projected  works,  in  so  far  as  the  latter  would 
Tirtoally  sapersede  the  neoessity  for  canying  into  execntiim  two,  if  not 
three,  at  least  of  the  costly  forts  recommended  by  the  Boyal  Gommission, 
viz.  those  on  the  Horse  and  Spit  Sands,  and  possibly  even  of  that  proposed 
to  be  erected  on  the  useful  position  of  the  Sturbridge  Shoal,  in  the  event 
of  a  hostile  squadron  having  been  able  to  force  a  passage  between  the 
more  advanced  forts. 

In  the  paper  which  I  then  read,  •  T  confined  my  remarks  to  the  effect 
which  the  works  proposed  by  myself  would  have  upon  the  tidal  curi*ent8 
in  their  vicinitjr,  and  upon  the  Boadstead  at  S^thead  and  Portsmonth 
Harboor;  but  it  does  not  appear  tliat  any  public  notice  has  hitherto  been 
directed  to  the  question  as  to  the  effects  which  will  be  produced  by  the 
influence  of  the  isolated  forts  upon  the  local  tidal  currents;  and  to  this 
subject  I  shall  at  once  endeavour  to  direct  your  attention,  the  forts  re- 
ferred to  beinix  descrilied  on  the  chart  as  the  centres  of  the  red  circles  of 
radii  of  1,000  yards,  showing  also  their  supposed  effective  &e  at  that 
distance  of  1,000  yards  by  red  radiated  lines. 

First.  In  respect  to  the  aherations  in  the  navigable  channel  into 
Portsmouth  Harbour,  which  will  result  from  the  erection  of  the  fort  pro- 
posed by  the  Boyal  Commisnlon  on  the  Spit  j9eiid,  near  the  Spit  Buoy. 

This  work  would  produce  an  injurious  effect  upon  the  sailing  channely 
because  it  would  cause  a  considerable  deposit  of  sand  and  sh^gle  in*  a 
direction  east-south-east  of  the  fort,  and  would  convert  into  a  circuitous 
course  the  present  straight  channel  abreast  of  the  Spit  Buoy.  It  would 
cause  two  deflections  to  be  made  by  the  current  of  the  ebb  out  of  Ports- 
mouth Sea  Keach,  both  of  v-liich  would  be  attended  with  a  diminution  of 
available  navigable  depth  in  the  channel. 

I  am  fully  borne  out  in  this  opinion  by  the  records  of  the  set  of  the 
current  of  flood-tide  which  appear  in  the  *'  Sailing  Instructions  into  Ports- 
mouth Harbour,**  which  are  to  the  effect  that  at  the  Spit  Buoy  the  first 
four  hours  of  the  flood  run  east-south-east  towards  Langston  Bar.'*  During 
the  above  period  the  tide  runs  strongly,  and  therefore  under  the  lee  or  east- 
SGuth'^st  side  of  the  fort  there  would  be  comparatively  still  water,  and  a 
deposit  would  assuredly  take  place  in  it  of  all  sand  preiTioosly  held  in  tmh 
pension  by  the  current  of  the  flood-tide. 

The  Sailing  Instructions  proceed  to  state,  that  "  on  the  fifth  hour  of  the 
ilood  it  turns  and  sets  weakly  towards  Southsea  Castle,  and  the  remain- 
der of  the  tide  sets  at  the  rate  of  about  a  knot  towards  the  harbour." 

IVom  the  above  set  of  the  governing  current  it  is  clear  to  me  that  the 
Spit  Buoy  Fort,  if  made  even  of  the  small  external  diameter  of  200  feetf 
OAonot  hare  a  safe  foundation  against  the  scour  which  will  take  pUiee 
without  the  latter  being  of  a  diameter  at  its  base  of  687  feet,  as  per  an-* 

*  Via«  lovrafti  of  the  B07KI  United  Rmii»  TnstUtttbat  wl.    p.  560. 
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uexcd  diawing;  and  as  this  mass  of  rubble  will  be  directly  opposed  to  the 
Stream  of  flood,  no  question  cau  in  my  mind,  as  a  practical  man,  arise  as 
to  the  great,  extent  of  deposit,  or  fonnadon  of  a  spit  of  sand,  which 
take  place  on  the  east-south'-east  side  of  the  fort  in  question*  The  nature 
of  the  alteration  or  change  in  the  contour  of  the  sands'has  been  drawn  by 
me  on  the  chart. 

The  Sturbridge  Fort  is  proposed  to  be  built  on  what  is  in  reality  the 
tail  of  the  Mother  Bank,  although  a  flood-tide  swatch  way  appears  to  sepa- 
rate it  from  the  outer  spit  of  the  Mother  Bank;  and  this  fort  will  have  to 
be  built  on  a  saud  which  has  on  it  a  depth  of  about  3  fathoms  at  low 
water  of  spring  tides.  This  sand  is  of  a  most  lively  character,  and  has 
deep  water  close  to  it;  the  channel  on  the  north  side  of  the  Sturbridge 
having  14  jQithoms  at  low  water,  and  that  on  its  south  side  10  &th6ms. 

The  tides  also  run  heavily  over  this  shoal,  so  that  it  would  not  be  safe 
to  assume  that  a  rabble.  £nmdadon  could  be  obtained,  and  maintained 
harmless  6om  the  scouring  action  of  the  tide,  at  a  leBS  depth  than  6 
fathoms  at  low  water.  This  extra  depth  below  the  present  surface  of  the 
shoal  is  however  merely  a  question  of  cost,  and  it  is  only  necessary  to 
reason  upon  the  effect  of  tlie  presence  of  that  portion  of  the  work  which 
will  be  above  the  level  of  the  surface  of  the  shoal. 

, '  If  this  fort  be  therefore  made,  like  that  on  the  Spit  Sand,  of  a  diameter 
of  only  200  feet,  its  foundation  will  have  a  breadth  of  637  feet  opposed  to 
the  flood-tides  which  run  strongly  there  for  ibur  hours  from  nortii-west  to 
south-east.  The  result  of  the  establishment  of  this  obstruction  to  the  tide 
in  the  shape  of  the  Sturbridge  Fort  must  therefore  l>e  that  of  a  consider- 
able extension  of  the  shoal  to  the  sonih-east  of  the  fort,  extending  beyond 
the  Sturbridge  White  Buoy,  and  filling  up  the  useful  10-fathom  anchorage 
ground. 

The  fort  proposed  at  the  Horse  Buoy  lies  eastward  of  the  sailing  channel 
to  Portsmouth,  and  therefore,  although  from  the  same  causes  it  must  have 
the  effect  of  creating  a  deposit  south-cast  of  it,  the  latter  will  not  produce 
any  injurious  eflects  upon  the  navigation,  so  &r  as  regards  the  set  of  the 
first  four  hours  of  the  strongest  run  of  the  fiood-tide.  During  the  last 
three  hours  of  the  tidal  supply,  or  of  that  which  comes  into  the  harbour  of 
Portsmouth  and  the  roadstead  of  Spilhead  from  the  south-east,  the  ob- 
struction will  not  be  such  as  to  produce  any  injurious  effects. 

The  fort  on  No  Man's  Land  Shoal  will  be  certain  to  cause  the  forma- 
tion of  an  extensive  spit  of  sand  in  a  south-easterly  direction  ;  but  in  this 
case  I  am  of  opinion  that  this  new  shoal  will  favour  the  defence  of  Spit- 
head  roadstead,  as  it  will  be  the  means  of  limiting  the  available  sailing 
course  for  ships  of  large  draught  of  water  to  the  main  chaimel  between  the 
Wamer  and  the  Horse  Elbow  Buoy  of  the  Horse  Sand ;  whereas  at  present 
they  can  pass,  at  or  near  high  water,  up  the  channel  south  of  the  Warner. 
The  niew  spit  of  sand  would  in  fact  intercept  their  progress. 

I  may  l  ore  observe,  that  a  reference  to  the  text  of  my  Lecture  "  On  the 
Advanced  Seaworks  for  the  Defence  of  Portsmouth,"  will  show  that  I  at- 
tributed to  the  erection  of  Langston  Mole,  and  also  to  the  fort  proposed  by 
me  on  the  Warner,  precisely  similar  effects  to  those  which  I  have  herein 
assigned  to  the  forts  ])roposcd  by  the  Koyal  Commission,  viz.  a  deposit  or 
accretion  to  the  east  and  south-east  of  them ;  hvX  that,  so  far  as  regards 
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deieuslve  purpo£>eS|  the  result  which  would  be  produced  would  be  useful, 
as  I  have  just  stated  in  respect  to  the  shoal  whuh  would  be  formed  to  the 
south-east  in  consequence  of  the  erection  of  the  fort  on  No  Man's  Land 

Shoal. 

No  Man's  Land  Fort  is  the  southernmost  of  the  seaworks  proposed  by 
the  Royal  Commission  for  the  defence  of  Portsmouth  and  Spithead,  and 
does  not  diminish  very  materially  in  import^ince,  even  when  taken  in  con- 
nection with  tbe  more  advanced  ^vorks  iu  a  seaward  direction,  proposed 
by  Admiral  Sir  Thomas  Maitland,  on  the  Warner  Shoal,  and  that  of 
Lau^ston  Mole  by  myself ;  which  lattei'  I  humbly  conceive  cairies  out  in 
its  integrity  the  view  of  the  Boyal  Commission,  and  of  many  eminent  naval 
and  military  men,  ^t  Portsmouth  shall  he  made  free  from  the  danger  of 
being  shelled  by  tiie  smaller  hostile  vessels  which  at  prescsQt  would  find 
sufficient  depth  for  them  on  the  Horse  Sand  to  approach  near  enough  to 
throw  their  shells  into  Portsmouth  Dockyard,  and  yet  be  out  of  the 
effective  range  of  the  fire  from  the  five  forte  proposed  by  the  £oyal  Com- 
mission. 

The  object  of  all  who  bear  in  mind  the  importance  of  preventing  our 
principal  naval  station  from  being  shelled,  must  doubtless  be  to  keep  the 
enemy*s  ships  at  such  a  distance  from  the  arsenal  that  they  shall  not  have 
the  power,  even  while  hotly  eng^iged  by  our  own  ships,  of  taking  the 
opportunity  of  at  the  same  time  th/  owiug  shells  into  Portsmouth. 

However  powerful  might  be  the  fire  from  the  forts,  if  established  on  the 
Horse,  No  Man's  Iiand,  the  Spit,  and  the  Sturbridge  Sands,  it  would  not 
do  to  give  an  enemy  the  chance  of  fighting  so  close  to  our  own  arsenal. 
It  will  be  too  late  to  prevent  the  destruction  of  the  arsenal  if  the  fight 
occuired  in  Spithead  iioads.  The  enemy's  ships  would  be  sunk  or  sur- 
rendered, but  probably  not  before  the  firing  of  the  arsenal  had  been 
effected. 

It  is  this  view  which  brings  to  Langston  Mole  and  the  Warner 
Breakwater  the  honour  of  support  from  tiie  many  h^ly  distinguished 
naval  and  military  men  whose  names  I  am  allowed  to  mention  as  fit- 

vourable  to  the  construction  of  those  advanced  sea-works. 

By  the  establishment  of  Langston  MolCf  and  the  breakwater  on  the 

"Warner  Shoal,  it  would  become  quite  practicable  to  make  use  of  floating 
booms  or  rafts  to  impede  or  foul  the  passage  of  a  hostile  squadron  into 
Spithead  Eoads,  a  measure  which  would  be  extremely  dihicult  and  costly, 
and  in  fact  almost  impracticable,  if  the  breadth  of  channel  were  only  in- 
creased by  the  space  across  the  llorse  Sand  of  a  lull  sea  mile  iu  breadth, 
over  whieh>  at  tide  time,  ships  of  large  draught  would  be  able  to  pass. 

By  the  construction  of  Langston  Mole  and  the  Warner  Breakwater, 
aided  by  partially-placed  obstructions  in  the  shape  of  booms  or  rafts,  an 
enemy's  squadron,  if  not  previously  stopped  seaward  of  the  Warner,  would 
certainly  be  arrested  there,  and  brought  to  action  out  of  shelling  range  of 
the  dockyards,  and  would  have  to  confine  his  attention  to  the  then,  to  him, 
more  engaging  objects  by  -which  lie  w  nild  V)e  surroimded. 

Our  plated  defence  blockships  would  run  into  and  grapple  with  his 
ships,  down  anchor,  and  make  them  stand  and  fight  it  out,  while  their 
Uanks  would  be  exposed  to  an  overwhelming  fire  from  the  ships  lining 
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each  side  of  the  channel,  or  lying  moored  in  the  channel  on  the  west  side 
of  Langston  Mole  and  the  Warner  Breakwater. 

la  my  previoiu  Lecture  I  proposed  to  foUow  the  reeommendatioii  of 
Admiral  Sir  Thomaa  Maitiland  to  coiutract  a  fort  on  the  Warner  Shoal; 
but  so  e:qKifled  a  situation  during  heavy  weather  from  the  Boath-east 
would  be  more  fit  f  r  the  site  of  a  breakwater,  behind  which  our  ships 
could  more  effectually  deliver  their  fire  than  could  be  done  from  the  fort 
on  whicli  heavy  seas  would  break.  I  also  consider  that  any  fort  placed 
there  or  elsewhere,  unless  presenting  a  very  large  frontage,  would  be 
liable  to  sudden  destruction  hy  an  active  foe  by  the  adoption  of  very 
simple  means,  and  I  therefore  propose  the  substitution  of  a  rubble  break- 
water of  400  yards  in  length,  as  per  accompanying  section,  behind  which, 
as  in  the  case  of  ships  moored  in  the  chann^  at  the  back  of  Langston 
Hole,  our  dbips  would  be  able  to  pour  over  its  crest  a  destructiTe  fire  with 
comparative  impunify  to  themselves  from  the  effects  of  a  hostile  return 
from  ships  steaming  up  the  channel.* 

As  regards  the  mode  of  attack  upon  the  isolated  forts  of  dimensions 
similar  to  those  proposed  to  be  erected  on  the  edge  of  the  Horse  Sand  in 
two  and  a  half  fathoms  at  low  water,  and  on  the  Sturbridge  in  three 
fathoms,  it  is  clear  that,  at  tide  time,  there  will  at  those  places  be  ample 
depth  for  the  passage  of  ships  on  both  sides  of  those  forts  close  to  them; 
and  we  hare  now  to  consider  some  ready  and  simple  means  of  blowing  up 
or  disabHi^  those  forts,  eren  supposing  they  were  plated  with  wrought- 
iron  ten  inches  in  thickness  and  backed  with  granite. 

Tmftginfl  one  of  these  circular  forts  of  a  diameter  of  200  feet,  but,  for 
security  against  scour,  provided  with  a  rubble  foreshore  of  50  feet  in 
breadth  at  the  level  of  high  water  of  spring  tides,  and  farther  protected  by 
long  rubble  slopes,  forming  a  circle  or  mound  of  stone  having  a  diamrtcr 
of  about  COO  feet  at  the  base,  close  to  which  latter  there  would  be  more 
than  sufficient  depth  of  water  for  a  vessel  of  large  draught  to  pass  at  or 
about  high  water, — if  it  be  really  necessary  to  interfere  with  the  forts  at 
all|  considering  the  respectAil  distance  at  which  ships  will  be  able  to  steer 
dear  of  them,  and  that  there  will  be  no  occasion  to  dance  attendance 
upon  them  when  the  sole  object  of  the  attacking  force  would  be  the  de- 
struction of  the  naval  arsenal,  the  ready  means  of  levelling  the  walls  of 
such  a  fort  would  be  for  two  iron-plated  ships  to  assail  it,  to>ving  between 
them  one  or  more  coir  warps,  to  the  centres  of  which  tow-ropes  or  warps 
there  should  be  attached  cylinders  each  containing  about  a  quarter  of  a  ton 

*  In  the  Report  of  the  Royal  Cummission  of  Fob.  2C>,  l^Gl,  a<Mresso(t  to  the  late  la- 
mented Lord  Herbert,  there  is  a  short  description  of  the  forts  proposed  to  be  coustructed  to 
defend  Spithead  and  Portsmouth,  as  follows 

Sec.  15. — The  forts  now  designed  for  erection  oh  the  shoals  at  SpltiiMd  will  be  of  a 
peculiarly  formidable  description,  and  p^flpnt ially  different  from  any  woikt  that  hare 
hitherto  been  built.  They  will  be  constructed  for  120  guns,  iu  four  tfevt,  of  iron 
10  inches  in  thickneas  from  low-water  mark,  nnlen  it  is  found  expedient  to  oany  the 
foundations  of  solid  granite  up  to  high^water  mark.  They  will  thus  be  individually  in 
every  rfspect  invulrcralilo  to  any  species  of  projectile,  and  impregnable  by  any  force  of 
shipa  that  can  bo  brought  against  them,  or  by  any  conceivable  mode  of  assault.  Their 
rerticBl  walls,  60  feet  in  height,  will  render  them  ineeoessible  by  baerding,  a  mode  ol 
attack  suggested  by  the  writer  of  the  pamphlet  [referring  to  that  by  Captiiiii  Coles],  and 
the  foreshore  of  the  foundations  will  effectually  prevent  the  approach  of  explosive  vessels 
sutBcientl;  close  to  cause  damage  to  the  works.** 
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of  powder.  On  nearing  tlie  iort  the  ships  would  only  have  to  sepai*ate,  one 
•leering  patt  tiwnoTdi  and  the  other  iihe  aoutii  dde  of  the  fori,  ami  iadoioff 
•o  the  case  of  powder  would  suddenly  be  lifted  oat  of  the  water  and  lodged 
againat  the  iron  face  of  tiie  fort,  the  oontaot  with  which  would  fire  the 
percussion  fuses  attached  to  the  former,  and  down  would  go  the  fort  as 
-  the  attacking  ships  slipped  the  ends  of  itie  cable  and  passed  safoljr  in  its 
rear.  In  one  of  my  own  operations  for  thv  removrtl  of  wrecks,  a  simul- 
taneous discharge  of  four  canisters,  containing  together  940  lbs.  of  gun- 
powder, placed  apuinst  the  hull  of  the  "Lady  Feversham  "  (a  coal-Inden  ship 
of  900  tons  burthen,  which  sunk  in  Shields  Harbour  in  five  fathoms  at 
low  watttr),  lifted  into  the  air  one-half  of  that  ship  and  its  cargo,  together 
with  a  oolmmi  of  water  of  46  feet  in  height,  being  the  depth  of  the 
eaniatera  below  ihe  snifooe  of  the  river  at  £lgh  water,  or  at  Uie  time  of 
ihe  explosion;  so  ^at  praotieally  I  have  very  great  faith  as  to  what  would 
take  plaoe  upon  saluting  one  of  the  proposed  isolated  forts  with  a  good 
ehaige  of  powder.  To  insme  snooess  it  would  only  be  necessary  to  give 
H  good  dose  of  powder. 

It  is  clear,  therefore,  that  it  would  be  utterly  unsafe,  and  a  waste  of 
money,  to  construct  small  isolated  circular  forts  unless  tlie  same  are  cffec- 
tudly  protected  against  such  a  means  of  attack  as  I  have  suggested;  and 
therefore  I  consider,  that,  in  assigning  to  the  fort  a  foreshore  of  only  50 
fosft  in  adTsnoe  of  its  waliS)  I  have  taken  a  minimmn  in  every  respect  as 
TCgaxds  the  effioienoy  of  1^  fort  and  its  oost;  for  it  appears  to  me  wat  the 
fonshore  should  be  very  extensive,  and  raised  at  least  10  foet  above  high 
water  of  spring  tides,  and  with  slopes  of  5  to  1. 

One  of  these  forts,  if  founded  in  3  fathoms  at  low  water,  or  without 
going  to  a  greater  depth  than  that  for  its  foundation,  would,  in  that  item 
of  foundation  alone,  if  raised  to  only  6  feet  above  high  watf^r,  cost  not  less 
than  200,000?.;  and  I  may  safely  aflSrm  that  the  foundations  of  the  forts 
which  it  would  be  necessary  to  construct  in  the  hope  of  their  being  able  to 
keep  ships,  or  gunboats,  from  getting  within  shelling  range  of  Portsmouth 
Dodyard  will  entail  an  ezpenditnre  of  not  less  than  800,000/.  This 
amount  doss  not  inolnde  the  oost  of  the  fonndations  for  the  forts  on  the 
8turl  ndge  and  No  Man's  Land  Shoals;  which  forts  in  themselves  oifer 
no  defence  against  Portsmouth  being  shelled. 

A  referonee  to  the  chart  ^vi!l  make  it  clear  that  to  keep  ships  and  mortar 
vessels  from  <zetting  within  shelling  range  of  Portsmouth  Dockynrr!.  in  ad- 
dition to  the  two  forts  proposed  by  the  Royal  Commission  to  be  built  on 
the  Horse  Sand,  it  will  be  necessary  to  construct  two  other  forts  more  to 
the  eastward,  or  in  fact  nearly  on  the  very  line  proposed  hy  me  to  be  taken 
as  the  proj)er  direction  for  Langston  Mole;  the  northtiiimost  fort  being 
placed  eqnidistsnt  from  Gomberlaod  Fort  tsoA  the  Boyal  GonmiisBion  Fort 
on  the  centre  of  the  Horse  Sand;  and  the  southernmost  fort  eqtndistant 
from  th€  latter  and  the  fort  proposed  to  be  erected  near  the  Horse  Buoy ; 
their  eocaet  positions  being  the  centres  of  the  red  circles  of  1,000  yards 
radii  on  my  outer  lino  of  defence. 

In  the  foregoing  observations  on  the  foundations  of  the  forts  proj)osed  by 
the  Royal  Commission,  in  the  absence  of  any  published  detail  of  the  mode 
proposed  to  be  adopted,  beyond  the  mere  fact  that  it  is  understood  that  the 
forts  are  to  be  of  a  circular  form,  of  a  diameter  of  200  feet,  and  j^ed  with 
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wrouglit-iroii  plutes  of  a  thickness  of  10  inches,  I  beUevo  that  1  have 
acted  fairly  in  assigning  to  tbeir  fowuial&m  a  mode  of  costinlctioii  liliioli 
will  be  bAc  and  more  eoonomioal  Aa&  any  other  whioh  eon  be  earned 
out.   It  would  be  possible  to  carry  the  iron  forts  upon  screw  piles,*  or  upon 

a  series  of  cast-iron  cylinders,  as  is,  I  believe,  proposed  by  ametnber  of  the 
Institution  of  Civil  Engineers,  but  either  of  those  plans  would  entail  a 
much  greater  cost,  and  would  not  be  secure  against  the  sooiirincr  effects 
which  would  be  produced  by  the  interposition  of  the  work  to  tiie  strong 
run  of  the  tides  of  both  ebb  and  il  M  »d.  If  tlie  very  useful  invention  of  that 
experienced  civil  engineer  Mr.  Gibbs  —  who  patentt;d  about  30  years 
ago  the  system  of  procuring  foundations  by  cast-iron  cylinders,  such  as 
we  see  now  executing  within  a  quarter  of  a  mile  of  the  walls  of  this  Luti* 
tution  in  the  form  of  the  piera  of  the  new  Hu2igerfi>id  Bailway  Bridge^ 
were  adopted,  there  would  be  not  the  leM  a  neoessity  for  protedtizig  them 
with  a  rubble  foreshore.  In  foot  it  would  be  a  most  dangerous  mode  of 
construction  to  found  the  forts  upon  any  system  which  would  leave  them 
exposed  to  the  scour  of  tliG  tides,  or  would  render  them  liable  to  be  de- 
stroyed by  the  explosion  of  large  masses  of  powder. 

I  have  already  shown  how  practicable  it  would  be  to  lift  the  explosive 
charges  of  powder  to  the  base  ot  au  ii*on-cascd  fort,  although  that  base 
were  raised  several  feet  above  the  lerel  of  high  waler  of  spring  tides,  and 
therefore  it  will  be  at  once  apparent  how  much  more  eaij  it  would  be  to 
blow  up  a  fort  whose  walls  are  carried  up  vertieaU^  from  deep  water,  or 
supported  eidier  upon  cjKnderB  of  cast-iron,  or  by  screw  piles  fiom  the 
level  of  low  water. 

By  the  provieioTi  of  an  extensive  rubble  or  rock  foreshow*  in  fidvance  of 
the  iron  forts,  or  the  most  effective  mode  of  resistance,  I  am  relieved  from 
the  accusation  in  "  Tom  Thumb,"  that  "  He  made  his  giants  tirst  and  then 
he  slew  them,"  because  it  would  be  enough  to  augment  the  height  and 
Width  of  the  foreshore  to  render  the  explosions  of  powdt;r  comparatively 
harmbn.  This  increase  of  the  foteAm  would,  howsrer,  vastly  add  to 
the  cost  of  the  rubble  foundations,  whidi  will  be  onerous  enough  even  with 
the  limited  dimensions  which  I  have  assigned  in  order  to  keep  down  the 
cost  of  the  isolated  forts,  and  which  I  purpose  hereaAier  to  detail  when 
contrasting  the  same  with  the  estimates  for  Laogston  Mole  Imd  the  Warner 
Breakwater. 

The  200,000^  must  therefore  be  looked  upon  as  the  minimum  expense 
which  ^vill  be  incuiTcd  in  obtaining  a  proper  foundation  for  each  of  the 
forts  proposed  by  the  Royal  Commission,  and  will  be  far  below  what  must 
be  spent  to  obtain  one  for  the  fort  on  the  Sturbridge  Shoal. 

I  trust  that  in  my  comments  on  the  proposed  circular  forts,  which  have, 
in  all  probability,  been  adopted  by  the  Boyal  Ckmmission  simply  on 
account  of  the  greater  cost  of  the  superior  system  of  defence  which  from 
the  time  of  Vauban  Up  to  the  present  day  has  universally  been  admitted 
by  all  scientific  men  as  the  best,  I  shall  not  be  considered  presumptuous 
in  thus  making  myself  the  humble  means  of  expressing  the  opinions  of 
all  tliose  who  know  the  high  value  of  forts  when  planned  by  inilitary 
engineers  unfettered  by  cost:  in  the  words  of  Major  M'Crea  of  the  lioyal 
Artillery,  "  The  only  way  in  which  I  can  understan  l  that  forts  can  be 
dangerous  is,  when  the  ships  passing  them  are  exposed  to  their  direct 
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croBS  firej"  and  I  will  add,  that  that  cross  fire  should  be  delivered  from 
batteries  whose  facet  shoiikl  be  d  aaffident  length,  or  the  duta»oe  between 
die  gnus  each  ae  to  giye  the  artalleiymen  a  (Siance  cf  seeing  the  object 
they  have  to  aim  at. 

The  iire  fbom  the  small  isolated  circular  forts  (for,  after  all^  they  are 
only  martello  towers  up<m  a  larger  scale)  will  be  completely  obscured  after 
the  first  discharge  of  their  own  guns  ;  and,  when  the  wind  blows  from  any 
point  between  north-west  and  south-west,  an  enemy's  flotilla  advancing  to 
the  attack  would  1  e  completely  obscured.  If,  again,  the  wind  blew  from 
the  opposite  qua,rters,  or  between  north-east  and  south-east,  tlie  small 
available  number  of  ports  of  these  circular  forts  would  be  equally  ob- 
soured,  and  the  object  to  be  struck  could  onl^  be  gnessed  at  hy  the  flash 
from  the  .guns ;  and  thus  the  powerfol  artillery  of  the  fort  might  be 
deHYering  its  fire  upon  a  small  gfunboat  in  lien  of  a  frigate,  which  was  at 
llie  same  time  rapidly  advancing  under  cover  of  the  veil  of  smoke. 

Captain  Coles,  of  the  Royal  Navy,  has  in  his  pamphlet  demonstrated 
that,  by  taking  1,000  yards  as  the  limit  of  the  effective  range  of  even  a 
100-pounder  Armstrong  gun  against  a  plated  frigate,  the  forts  recom- 
mended by  the  Royal  Commission  are  too  distant  from  each  other  to 
effectually  command  the  sailing  channel  between  them ;  as  will  be  manifest 
by  reference  to  the  chart,  where  the  strmig  red  lines  described  by  a  radius 
of  1,000  yards  from  the  Horse  Shoal  Fort  and  the  fort  proposed  on 
No  Man's  Land  Shoal  leave  a  free  channel  of  about  400  yards  dear  for 
jthe  passage. of  an  enemy's  ships;  which  channel,  however,  n^dlj  expands 
into  a  wide  and  free  channel,  owing  to  the  diverging  nature  g£  the  fire 
from  a  circular  fort.  A  ship  would  be  through  this  imrrow  channel  before 
a  second  shot  could  l>e  fired  at  her  from  each  of  the  guns  of  the  forts. 

Hence  the  advantage  of  batteries  disposed  so  that  a  ship  while  approach- 
ing would  be  compelled  to  remain  for  a  considerable  time  exposed  to  a 
direct  fire.  Steaming  along  at  the  rate  of  ten  miles  an  hour,  she  would 
give  no  dianoe  of  the  guns  of  the  fort  being  xe-laid  at  her  after  the  first 
dischaige. 

This  brings  us  back  to  the  position,  that  the  line  of  defence  should  be 
ooaJfined  to  the  smallest  possible  limit  of  breadth  of  channel ;  and  this,  in 
the  case  before  us  of  the  defence  of  the  approach  to  Spithead,  can  only  be 
fittaincd  by  the  establishment  of  a  permanent  barrier  across  the  TTorse 
8ands  and  a  breakwater  on  the  Warner  Shoal,  which,  limitmg  tlie  avail- 
able channel  to  a  breadth  of  5,500  feet,  will  enable  it  to  be  in  time  of 
war  rendered  dilhcult  to  pass  by  mooring  rails  or  booms  in  it,  tlie  exact 
position  of  which  would  be  imknown  to  an  enemy,  inasmuch  as  they 
would  be  capable  cf  being  placed  on  either  side  of  the  channel,  or  in  its 
centre^  so  as  to  compel  those  ships  of  an  enemy  which  succeeded  in  passing 
ihem>  at  all  events  to  previously  undcigo  the  ordeal  of  a  close  and 
concentrated  fire  from  the  ships  moored  in  the  channel  at  the  back  of 
the  Mole  and  the  Warner  Breakwater. 

During  heavy  weather  from  the  south-cast  the  moorings  of  the  rafts 
and  booms  could  be  slacked  away,  so  as  to  bung  them  under  the  shelter 
of  the  Mole  and  the  Warner  Breakwaters.  In  time  of  war,  additional 
obstructions  might  be  presented  by  mooring  other  rutLs  seaward  of,  or  in 
advance  of,  the  outer  line  of  defence  of  the  Mole  and  Warner,  so  as  to 
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keep  an  enemy  longer  nnder  their  cro^s  fire;  and,  in  fact,  the  several  rails 
nu^t  be  80  arranged  as  to  prevent  a  direct  ooarse  being  made  hf  an 
enemy  into'ihe  luurboor.  Theee  ootild  readily  be  slipped  ftom  their  screw 
moorings  during  heavy  weather  from  the  south-east.  By  those  adyanoed 
sea-works  of  Lfmgston  Mole  and  the  Warner  Breakwater,  Spi&ead  Boad- 
stead  would  be  converted  into  a  perfect  harbour;  nnd  its  entrance  would 
become  as  safely  defended  as  the  western  clmnnel  of  the  Solent  at  Hurst 
Castle  will  be  by  the  constTnction  of  the  jiidici'^iT*']y  arranged  •works 
planned  by  the  Royal  Commissiou.  It  is  -well  known  that  the  area  of 
deep  water  is  exceedingly  limited  in  Portsmouth  liarboui*,  when  regard 
is  had  to  the  vast  increase  of  colossal  ships  of  war  which  is  being  made, 
for  vrhioh  ships  no  station  is  so  convenient  as  Spithead  when  the  British 
Channel  has  to  be  defended. 

Langston  Mole  and  the  Warner  Breakwater  would  present  as  good  a 
defence  as  coold  be  made  to  the  entrance  of  Southampton  Water,  of  which 
Major  M'Crea,  in  his  able  letter,  says: — "If  the  passage  across  South- 
ampton Water  at  Calshot  Castle  could  be  made  impassable,  so  as  to  secure 
a  dockyard  eight  miles  up  at  Southampton,  where  onr  future  iron  navy 
could  securely  retreat  and  repair,  then  the  value  of  such  an  outlay,  how- 
ever vast,  might  be  well  appreciated  by  the  nation." 

Just  so,  I  submit,  would  be  the  expenditure  upon  Langston  Mole  and 
the  Wameri  which,  at  the  cost  of  less  than  a  million  of  mon^,  or,  in  fact, 
at  less  than  what  must  be  disbursed  upon  the  foundations  of  the  isolated 
forts  proposed  by  the  Koyal  Commission  for  the  defence  of  Portsmouth, 
would  provide  the  desideratum  of  Major  M*Crea,  but  without  entailing 
one-tenth  of  the  cost  of  erectinp;  new  establishments  at  Southamptoni  to 
supply  the  place  of  those  now  existing  at  Portsmouth. 

From  obsen'^ations  on  the  set  of  tlic  streams  of  ilood  and  ebb  recorded 
on  the  Admiralty  Chart,  the  following  deductions  may  be  made: 

1st.  That  the  main,  or  strongest,  current  of  the  flood-tide  comes  through 
the  northern  channel,  or  by  the  Solent  Sea,  £ir  the  fot  five  houxs  of  &e 
tide,  and  that  that  stream  receives  an  augmentation  of  its  volume  during 
the  remainder  of  the  natural  duration  of  its  flow  of  6  hours  and  12  minutes 
frwn  the  tidal  wave  which  comes  round  the  back  of  the  Isle  of  Wight  and 
enters  Spithead  from  the  south-east. 

2nd.  That  the  directions  of  the  flood  cnrroTits  of  both  the  northern  nnd 
the  southern  channels  are  not  sucli  as  would  be  intercepted  by  any  work 
like  the  mole  proposed  east  of  the  entrance  into  Lancrston  Harbour,  so  as 
to  impede  the  flow  into  Portsmouth  or  Langston  Harbonrs. 

3rd.  iliat  the  effect  upon  the  northern  flood  current  by  the  interposition 
of  Langston  Mole  upon  its  progress,  ailer  passing  the  mouths  of  Portsmoutb 
and  Langston  Harbours,  must  be  that  of  accumulating  the  water  against 
l3ie  concave  face  of  the  mole  and  ibroing  it  up  to  a  higher  level  in  those 
harbours. 

4th.  That  the  effect  of  the  presence  of  the  mole  upon  the  tidal  stream 
which  enters  Spithead  from  the  south-east  must  at  least  be  innocuous,  as 
tiie  supply  will  pass  easily  up  the  spnrions  channel  which  will  be  If^f*"  be- 
tween the  mole-head  nnd  the  north  shore  of  the  Isl  ■  i  f  Wight,  tJie  s  imc 
being  14,000  feet  in  breadth,  or  ample  for  the  full  volume  which  is  re- 
quired to  fill  the  Solent  and  its  tributaries ;  and  because  the  mole  itself  lies 
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aathmxl  of  the  coarse  which  the  tidal  waTe  takes,  wMoli  now  affords  the 
inpplj  OD  tbe  kttor  part  of  tiie  flood*tide. 

The  tklal  ffcreaia  in  LaagBlon  HarbooTi  n^ere  oonfined  in  itt  oovum, 
hMM  in  its  Ofttural  state  a  depth  of  ftom  5  to  7  fathoms  at  low  water  of 
spring  tides,  and  on  the  obb  the  water  rushes  out  during  the  third,  fourth, 
and  fiflh  hours  "^nth  a  velocity  of  3J  knots  per  hour,  its  course  being 
towards  the  southern  channel,  or  eastward  of  the  Isle  of  Wight,  and  it? 
velocity  such  as  will  ensure  a  deep  channel  alongside  of  the  concave  taco 
of  Langston  Mole,  sufficient  for  our  largest  line-of-battle  ships  to  lie  alioat 
there  at  the  lowest  ebbs,  in  tbid  capacious  channel,  ships  moored  in  it 
would  be  corered  by  the  rubble  masooxy  of  the  mole,  the  seaward  &ce  of 
whieh  woold  form  a  glacis,  orer  the  enst  of  whiob  their  artlUery  would 
be  able  to  deliver  their  foe  in  snydireetioiiy  either  to  prevent  the  approach 
of  gonboats  to  it,  or  the  shore  of  Hayling  Island  to  the  eastward. 

ii  this  channel  our  old  line<of-battle  ships  would,  in  fact,  as  aforesaid, 
become  moveable  batteries,  and  as  formidable  as  if  plated  with  ixon,  so 
effectually  would  their  hulls  be  masked  by  the  mole. 

The  aiiiiost  immediate  effect  of  the  erection  of  tiie  mole  would  be  to 
considerably  shoal  the  water  eastward  of  it,  so  that  it  would  be  impracti- 
cable for  even  a  guuboat  to  get  at  high  water  within  shelling  lauge  of 
Portsmouth  Bookyard. 

The  mole  would  thus  efi^tnaUy  protect  the  shore  tnm  any  attempt  at 
a  landing  on  it  anywhere  within  the  range  of  tilie  ships'  batteries ;  whiob 
usefuFrange  against  gunboats  we  will  assume  to  be  one  nautical  mile,  or 
abreast  of  the  village  of  Hayling;  and,  as  the  deep-water  channel  of  the 
eastern  stream  in  Lanfrston  Harbour  is  sufficient  for  our  block-sliips,  it 
would  be  imj)ossibh'  lor  an  cncTnj  to  ef^tablish  any  batteries  on  Ifnvling 
Island  near  enough  to  siieii  tbe  naval  arsenal  of  Portsmouth  without  being 
within  point-blank  range  of  the  gims  from  our  ships,  as  the  latter  would 
be  moored  in.  a  channel  at  a  distance  of  from  four  and  a  half  to  five  miles 
eastward  of  the  dodgrards*  This  will  be  Mly  acknowledged  when  it  is 
remembered  thai  iSbe  eastezn  shore  of  Langston  Harbonr  is  above  five 
miles  distant  from  the  eastern  side  of  the  dockyards,  and  the  latter  will 
be,  therefore,  imaisailable  on  the  landward  side  nearer  than  Postsdown 
Hill. 

Batteries  would  doubtless  bo  establi<jbefl  at  other  places  on  the  coast,  so 
as,  in  like  manner,  to  render  the  establishment  of  a  landing  difficult  west- 
ward of  Selsea  Bill,  and  thus  place  a  long  day's  forced  march  between 
Portsdown  Hill  and  the  shore  eastward  of  Selsea  Bill,  and  give  sufficient 
time  for  us  to  be  enabled  to  concentrate  our  forces,  to  intercept,  and.  save 
the  enemy  the  trouble  of  bresking  ground  on  Portsdown  Hili. 

To  complete  ^e  seaward  defence  of  Portsmouth  it  will,  however,  be  still 
necessary  to  guard  the  channel  of  14,000  feet  in  breadth,  which  will 
remain  between  the  end  of  Langston  Mole  and  the  northern  shore  of  the 
Isle  of  Wight,  near  Nettlestone  Point.  This  object  will  be  efFectually 
carried  out  by  a  portion  of  the  works  recommended  by  the  Koyal  Com- 
mission on  the  National  Defences,  combined  with  another  on  tlie  Warner 
Shoal,  a  most  advantageous  position,  as  lying  immediately  between  the 
south  end  of  Langston  Mole  and  the  Isle  of  Wight,  the  northern  edge  of 
the  Warner  being  only  nine  cables'  length,  or  little  more  than  a  statute 
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mik,  distant  ftom  the  mole-liead.  The  site  of  HSm  shoal  was  proposed  by 
the  gallant  Admixal  Sir  Thomas  Maitland  as  a  fit  place  for  the  ereotioiL 
thereon  of  a  fiirt  seaward  of  those  reoommended  by  the  Boyal  Commission. 
Its  value,  -however,  is  immensely  enhanced  when  combined  with  a  work 
like  Langston  Mole,  which  will  have  tiie  e£bct  of  coupling  an  advano* 
ing  foe  to  pass  under  its  fire. 

The  depth  of  water  on  the  Wai'ner  Shoal  is  from  two  and  a  half  to  three 
fathoms  at  low  water  of  spring  tides ;  this  shoal  I  am  of  opinion  will  how- 
ever be  rendered  more  useful  by  being  raised  up  to  the  level  of  a  lew  feet 
above  high  water  of  spring  tides,  so  as  to  form  a  breakwater,  under  the 
dieher  of  which  oar  wooden  walls  wcnUd  be  as  efl^tiye  as  those  proposed 
bj  me  to  d^end  the  approach*  to  Langston  Mole. 

The  length  of  this  mole  on  the  Warner  may  be  at  first  made  of  four 
hundred  yards,  and  its  effect  will  be,  as  aforesaid,  to  form  a  shoal  lying  in 
front  of  it,  and  bearing  north-west  and  south-east ;  such,  in  fact,  as  will 
ensue  by  the  erections  proposed  by  the  Koyal  Commission  on  the  8tur** 
bridge,  Ilorse,  and  No  Man's  Land  Shoals. 

These  eastward  extensions  of  No  Man's  Land  and  the  Warner  Shoals 
will  add  materially  to  the  defence  of  the  approach  to  Spitliead,  as 
they  will,  even  at  high  water  of  spring  tides,  render  it  impraotioable  for 
steam  frigates  to  approach  hy  any  other  channel  than  that  between  Lang- 
ston Mole  and  the  Warner,  and  the  second  line  of  permanent  defence, 
consisting  of  the  forts  on  No  Man's  Land  and  the  Horse  Sands  $  the  whole 
defence  consisting  of  a  Tery  formidable  quadrilateral.  ^ 

Another  advantage  in  this  defence  is,  that,  if  an  attack  be  made  on  it 
during  the  flood  tide,  the  hiftev  runs  here  so  slowly  as  to  be  of  little 
service  in  accelerating  the  passage  of  ships,  the  greatest  velocity  of  the 
current  from  the  south-east  being  only  one  knot  per  hour. 

The  cost  of  Langston  Mole  necessarily  depends  upon  the  nature  of  the 
work:  thus,  a  chalk  and  rubble  reef  (as  per  sections)  ran  up  to  the  le^el 
of  6  feet  abore  high  water  of  spring  tides,  with  sufficient  seaward  elopes 
to  enable  it  to  remain  permanent  until  it  became  drifted  up  with  sand  and 
shingle,  would  not  cost  more  than  500,0002. ;  and  it  may  be  certainly 
taken  as  a  matter  of  reliance  that  this  result  would  rapidly  follow  the 
protrusion  of  the  Mole  over  the  shoal  ground  of  its  site.  Witness  the  im- 
mense annual  accretions  on  the  sliore  of  Hayling  Island  of  botli  shingle  and 
sand.  In  fact,  so  great  is  the  effect  of  gales  from  the  south-east  in  driving 
up  sliiiigie,  that  it  would  be  only  necessary  to  erect  a  jetty  of  iron  piles  and 
sheet-pUing  over  the  line  of  the  intended  mole  to  insure  its  being  rapidly 
buried  up  on  its  seaward  side  in  a  mass  of  shingle  and  sand.  If  this  cooh^ 
struction  were  necessary  on  aoconnt  of  despatch,  oneJialf  of  the  length  of 
the  mole  might  be  nosed  to  the  level  of  high  water  of  spring  tides  by  a 
single  length  of  iron  piling,  and  the  southern  division  completed  by  two  sorts 
of  piles,  the  first  brought  up  to  the  level  of  half  tide,  and  subsequently 
raised  on  the  accumulation  of  shingle  which  would  be  produced  by 
driving  the  lower  range  of  piles.  The  facility  with  which  Langs toa 
Mole  would  be  completed,  owing  to  the  shoal  nature  of  its  site,  is  such, 
that  it  may  be  safely  stated  that  it  could  be  run  out  to  iis  i'uli  length  over 
the  East  Winner  and  Horse  Sands,  before  either  ci  the  piers  at  Dover  or 
Aldemey  could  be  extended  600  ^t  Airther  seaward* 
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1  shaii  confine  myself  in  my  estimate  to  tlic  Good  old-fasliioiied  system 
of  construction  of  breakwaters  by  rubble  and  clialk,  with  long  aid 
slopes,  and  assume  that  it  would  be  necessarj  to  provide  the  latter  of  as 
pemument  a  chazacter  as  if  really  exposed  to  seas  such  as  ihe  Plymonth 
and  Cherbomg  breakwaters  have  to  withstand.  In  this  ease  Laogston 
Mole  is  proposed  by  me  to  be  raised  to  the  level  of  six  feet  above  high 
water  of  spring  tides,  with  seaward  slopes  of  6  to  1,  and  on  the  harbour 
side  with  slopes  of  3  to  1  ;  precaution  being  also  taken  to  provide 
rubble  for  forming  the  concave  face  of  the  six-fathom  channel,  which 
will  be  scoured  out  by  the  dischariro  from  Langston  Harbour  on  the 
creation  of  the  mole.  The  mole  to  have  also  a  top  breadth  of  70  feet, 
to  give  room  for  portions  of  it  being  capable  of  being  raised  to  a  greater 
height  in  order  to  more  eflfectoally  mask  ihe  hulls  of  our  line-of-battle 
ships  moored  in  the  channel  along.  As  a  simple  breakwater  or  mole,  a 
top  breadth  of  22  feet  would  be  sufficient. 

The  total  oost  of  soeh  a  mole  will  not  exceed  727,827^.  if  made  of  a  top 
breadth  of  seventy  feet  and  of  a  length  of  6,200  yards;  and  of  491,699l« 
if  of  a  length  of  5,000  yards;  which  latter,  if  approved  of,  would  proliably 
be  the  lengtli  at;  iirst  ordered  to  be  constructed  and  contracted  for.  In 
both  of  the  above  estimates  the  large  amount  of  20  per  cent,  has  been 
added  for  contingencies. 

To  complete  the  outer  line,  or  advanced  sea-works,  the  cost  ol'  the 
breakwater  of  400  yards  in  length  on  the  Warner  must  be  added;  this 
length  will  mask  four  old  line-H>f-battle  ships.  In  this  case,  if  partly  made 
of  chalk  blocks  transferred  from  the  end  of  Langston  Mole»  coyered 
with  a  mass  of  Portland  or  Swanage  stone,  or  in  fact  strongly  cased  with 
rabble  as  per  annezed  drawing,  the  estimate  would  be:— 

£ 

For  chalk  for  the  core,  221,200  cubic  yards,  at  5s.  .       .  55,300 
For  stone  for  facing  the  same,  168,600  cubic  yards,  at 

12s.  6<^.  i.02,2u0 


157,550 

Add  20  per  cent,  contingenoies  .      •  31,510 


Cost  of  Langston  Mole,  6,200  yaids  on  the  Horse  Shoal  .  727,827 
Breakwater  on  the  Warner   189,060 


Making  the  total  oost  of  the  outer  line  of  defence  *      •  £  91 6,887 


If  however  it  be  considered  advisable  to  fr-rin  the  Warner 
Breakwater  altogether  of  rock  or  rubble  work,  this,  with 
20  per  cent,  for  contingencies,  would  amount  to  .       .  288,600 

Add  Langston  Mole,  for  its  luii  length    ....  727,827 

Total  60it  of  the  outer  line  of  defence  £1,016,427 
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So  large  an  amount  having  been  proyided  for  oontingpeaoies*  both  in 
the  prioe  of  the  work  and  the  bulk  of  material,  it  may  be  lelied  on  that 
one  miUion  sterling  ivill  fonn  bodk  Langston  Mole  and  we  Wamer  Break* 
irater;  which,  if  defended  by  our  wooden  walls  alone»  and  the  channel 
between  goaided  by  iron-plated  ships »  will  a£brd  a  much  more  efifective 
defence  than  if  the  whole  of  the  five  forts  proposed  by  the  Koyal  Commis- 
sion vrerc  constructed.  It  has  been  proved,  ho-^rever,  that  if  the  whole 
five  of  the  iorts  were  constructed  as  recooimended  by  the  Royal  Commis- 
sion, viz.:  two  forts  on  the  Horse  Sand,  one  on  Ko  Man's  Land  Slioiil,  one 
on  the  Spit  Sand,  and  one  on  the  Sturbiiuge,  they  would  not  be  sufficient 
to  prevent  a  squadrou  of  iion-plated  «hip6  from  ninning  between  them 
and  taking  up  poeitions  fiom  which  they  could  ihell  PortBmoutk  Doekyaid 
and  bom  b(^  Portsmonth  and  Portsea,  withoat  b^ig  within  a  mile  and 
a  half  of  the  gnns  of  ihe  proposed  forts. 

It  has  also  been  proved  that  those  forte  would  not  pxevent  gnnboata,  or 
other  vessels  of  light  draught  of  water,  approaching  from  the  eastward 
over  the  shoal  ground  of  the  Horse,  nnd  also  getting  within  easy  shelling 
range  of  the  dockyard  and  rortsmouth;  while  at  the  same  time  they 
would  be  out  of  cflcctive  range  of  the  fire  from  the  five  forts  propu^i d  by 
the  lioyai  Commibfiion,  and  also  of  the  shore  forts.  To  prevent  an  altacic 
by  gunboats,  at  least  the  two  additional  forts  in  the  line  of  Langston  Mole 
before  noticed  mnst  be  eonBtmcted  on  the  eastern  Teige  of  the  Horse 
Sand,  and  those  works  alone,  viz.  the  two  additional  fi>rts,  would  cost 
more  than  Langston  Mole* 

The  question  of  the  cost  of  the  forts  proposed  by  the  Koyal  Commission 
should  be  carefully  considered,  as  well  as  the  effective  defence  which  they 
would  procure,  or  rather  the  amount  of  it.  Both  would  be  very  easy  to 
estimate  closely,  provided  the  })]ans  or  mode  of  construction  were  made 
public;  it  is  however  enough  that  we  know  that  tliey  arc  to  be  of  a  circu- 
lar form,  with  a  diameter  of  200  feet  at  the  level  of  iagh  water,  to  be 
enabled  to  readily  ascertain,  at  all  events,  what  their  foundations  alone 
would  oost  These  forts,  if  they  are  not  to  be  exposed  to  be  blown  to 
pieces  by  the  explosion  of  large  cases  of  powder  towed  to  their  bases  by 
Tessels  steaming  on  each  side  of  them,  as  before  mentioned,  must  be  pro- 
vided with  a  broad  and  rugged  foreshore  of  rubble,  carried  up  to  the  level 
of  at  least  six  feet  above  high  water  of  spring  tides,  and  with  slopes  so 
much  inclined  as  to  prevent  vessels  of  fifteen  feet  draught  of  water  getting 
within  a  less  range  than  150  feet  of  their  bases  at  Iiigh  water  of  spring 
tides.  This  will  be  effected  by  a  foreshore  of  fifty  feet  in  breadth,  and 
with  slopes  of  five  to  one  from  the  level  of  six  feet  above  high  water  to 
low  water  of  spring  tides,  and  below  that  level  with  slopes  of  three  to  one. 
If  this  rock  or  mbble-work  base  for  the  fort  be  foimded  in  only  eighteen 
foet  depihat  low  water,  the  cul>ical  yards  of  stone  required  will  be  276,230, 
wlilch,  at  15s.  per  yard,  including  contiiigencies,  will  amount  to  207,172^ 
It  wiU  be  here  rcmcnibered  that  I  have  estimated  the  rock-work  on  the 
Warner  at  2SH,{'A)0L  if  raised  to  the  same  level  of  six  feet  above  high 
water  of  spring  tides. 

In  round  number!?,  the  bases  of  the  forts  recommended  by  the  Royal 
Commission  will  each  cost  not  less  than  200,000/.,  and  if  they  are  to  be 
surmounted  by  iron  forts,  provided  with  ten>inch  plates  or  walls,  and 
carried  up  as  proposed  to  the  level  of  sixty  feet  in  hdght  above  low  water, 
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the  fiupeisbmcture  of  each  fort  will  not  cost  less  than  200)0002.,  and 
therefore  each  fort  not  less  than  400,000/.;  and,  alter  all,  what  will  be  tha 
amoimt  of  the  effective  fire  of  each  fort  ?  The  circular  form  which  has 
been  adopted  is  the  weakest  as  regards  the  number  of  guns  which  they 
will  be  able  to  bring  to  bear  against  a  hostile  force  advancing  against 
them.  If  the  forts  consist  of  three  tiers  of  batteries,  not  more  than  four 
guns  in  each  tier  will  be  eileclive  against  an  approaching  ship,  or  not  more 
than  would  be  better  deUvered  firm  a  single  corrette's  broadside. 

The  oorretto*s  battery  of  twelve  or  fourteen  gems  would  bave  ike 
advantage  of  being  comparativelj  dear  of  amdce^  but  who  will  pretend 
that  any  precision  fire  can  be  expected  or  sustained  for  any  length  of 
time  where  three  or  four  tiers  of  guns  are  sunaltaneously  discharged  ? 
Surely  the  effect  imist  be  the  same  as  in  a  three-flecked  ship,  where  the 
order  is  so  frequently  given  to  cease  filing,  in  order  to  allow  the  smoke 
to  clear  away. 

The  exceedingly  limited  face  which  the  effective  fire  from  a  circular 
fort  gives  will  allow  it  to  be  easily  masked  by  the  fire  of  two  or  three 
gunboats,  the  smoke  from  whieh  would  be  such  as  to  shiond  the  adYanoe 
of  the  more  ibrmidable  fHgates,  whieh  would  form  a  portion  of  the  attack* 
ing  squadron. 

If  Sebastopol  or  Cronstadt  forts  had  been  merely  ciroular,  instead  of 
presenting  long  lines  of  formidable  batteries,  nothmg  from  them  would 
have  prevented  the  approach  of  ouv  wooden  walls. 

Notwithstanding  the  great  weiglit  of  the  opinion  of  the  Royal  Commis- 
si u  on  the  question  of  circular  forts  against  the  usual  long  batteries  which 
for  cjev'oral  centuries  have  ontii'ely  superseded  circular  forts  (except  in  the 
cases  of  martello  towers,  where  a  long  line  of  coast  has  had  to  be  defended 
at  a  small  oomparative  cost),  I  do  not  heeitate  to  declare  my'  humble 
opinion  as  opposed  to  the  oonstruotion  of  the  isolated  forts  proposed  bj 
the  Eoyal  Commission  for  the  Defence  of  Portsmouth  and  Spithead,  while 
I  subscribe  willingly  to  the  propriety  of  their  advice  in  recommending  tiio 
construction  of  certain  permanent  works  or  forts,  in  aid  of  the  defence  by 
floating  batteries.  If  forta  are  to  be  built,  the  best  positions  will  be  those 
selected  by  the  Royal  Commission  at  the  Warner,  No  Man's  Land  Shoals, 
and  at  the  Sturbridge;  but  the  latter  would  hme  the  injurious  ( ffect 
of  causing  the  formation  of  a  long  spiL  oi  band  LaJdiug  down  from  it  in  a 
south-east  direction,  and  shoaling  up  some  of  the  beat  anchorage  gzomid 
of  Spthead  Bcodatead. 

In  lieu  of  the  dreolar  fort  proposed  to  be  constraeted  on  Ko  Man's 
Land  Shoal,  which  would  not  give  so  good  a  fire  as  horn  a  sin^e  iroor 
plated  corvette,  I  believe  that  it  would  be  more  advantageous  to  construct 
upon  it  a  fort  of  much  larger  dimensions,  with  two  lines  of  batteries  to 
defend  the  approach  to  Spithead  Eoads  from  the  south-east,  whose  junction 
would  form  a  re-entermg  angle  of  IBS'*,  or  thereabouts,  the  northern 
face  or  battery  bearing  north-north-east  and  south-south-west,  and  the 
gouthei'n  one  from  north-north-west  to  south- souLli-eiw>l  j  the  northern- 
most battery  having  a  length  of  600  feet,  and  the  southenunoet  also 
600  ftet  of  efiMre length  for  the  posiftioiL  of  guns,  thus  affording  ample 
apace  for  working  55  heavy  guns  m  the  lower  or  easemated  tiert  and  as 
many  mounted  m  5arMl0»  The  fort  should  present  to  an  approach 
from  aouthi  hj  oompasSi  two  nmiiar  fiAoes  of  4Q0  feet  each^  and  similar 
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hces  also  ou  the  opposite  or  north  side,  which  latter  avouM  coiuj^etely 
command  the  roadstead  of  Spithead. 

It  has  been,  I  believe,  detennincrl  that  only  three  of  the  forts  pro- 
posed bv  the  Royjil  Commission  shall  be  con stnic tech  viz,  one  on  tlie 
sonthern  verge  of  the  Horse  Sand  near  the  Horse  Buoy,  one  on  No  ^Mau's 
Land  Shoal,  and  another  on  the  Sturbridge  Shoah  But,  inasmuch  as  at 
high  water  of  spring  lidea  there  is  a  depth  of  22  feet  G  inches  over  the 
Horse  Sand  at  a  nauiic  mile  north  of  the  proposed  fort  at  the  Horse  Buoy, 
there  will  be  no  obstraction  presented  to  tiie  approach  of  the  larger 
dats  of  despatch  gunboats,  or  eren  of  the  smaller  corvettes.  Aware  of 
this  fact,  the  Royal  Commission  evidently  entertained  a  strong  desire  (as 
appears  in  the  evidence)  to  establish  a  barrier  of  stone  between  the  fort 
at  the  Horse  Buoy,  propoj^ed  hy  them,  and  Ciimherland  Fort. 

I  have  shown  that  the  tive  forts  proposed  by  the  Royal  ("ommission  will 
cost  not  less  than  400,000/.  each,  and  that,  on  account  of  their  circular 
form,  they  will  not  be  so  effective  as  five  corvettes  moored  near  the  same 
positions.  Their  aggiegate  cost  will  therefore  be  two  millions,  and  for 
that  sum  I  submit  &e  e£ketive  defence  will  not  be  at  all  equal  to  the 
outer  line  of  defence  proposed  bj  me  at  a  cost  of  one  million,  yiz.  by  the 
fbimation  of  Langston  Mole  and  the  Warner  Breakwater. 

In  conclusion,.  I  think  that,  now  that  the  strength  of  England  has  been 
partly  put  forth,  and  that  in  a  few  months  we  shall  be  in  possession  of  a 
commanding  force  of  iron-plated  ships  of  war,  economy  may  be  very 
fairly  tried  in  reference  to  the  outlay  upon  the  i>rojected  iron  forts,  in- 
asmuch as,  by  the  establishment  alone  of  the  outer  line  of  sea  defence 
proposed  by  nie,  viz.  Langston  Mole  and  the  Warner  Breakwater,  assisted 
by  floating  booms  or  rafls  to  render  the  channel  more  intricate,  the 
wooden  walls  of  Old  England  may  be  safely  entrusted  with  the  defence  of 
Spithead  and  Fortsmoutii,  while  our  ironsides  may  keep  tiie  C3iannd|  or» 
when  occasicm  arises,  blockade  those  ports  which  require  their  especial 
attention. 

Lastly.  I  have  but  a  short  time  to  notice  the  mode  of  construction 
now  croincr  on  nt  some  of  our  refuge  harbours,  as  they  are  called.  Alder- 
ney  is  hcmis  formed  -with  lofty  vertical  walls,  or  nearly  so,  from  the  level 
of  12  feot  below  low  water  of  spring  tides,  and  from  low  water  upwards 
is  completely  exposed  to  the  fire  of  artillery.  At  a  long  lunge  a  few  gun- 
boats would  undercut  and  topple  down  by  a  day's  fire  more  of  the  masonry 
than  has  been  built  in  a  year.  The  works  at  Aldemey  are  liow  being 
constructed  in  abo^e  12  fothoms  at  low  water.  Borer  Her  is  now  also 
being  built  with  yertical  wal]s>  feom  the  level  of  above  7  fiithoms  in  depth 
at  low  water  of  spring  tides,  and'  presents  a  capital  target  for  a  gunboat 
to  practise  at.  That  pier  is  now  costing  about  1,200/.  for  each  yard  in 
length ;  and  three  or  four  Avell-directed  shots  from  one  of  Armsti-ong's 
100-pounders  at  a  range  of  a  mile  and  a  half  would  bring  down  each  yai-d 
in  length  of  the  granite  facing,  leaving  it  a  ruin ;  and  its  destruction  would 
be  completed  by  a  few  shells  delivered  into  its  concrete  core.  Cherbourg 
Bieakwater  would  be  a  still  easier  work  to  destroy,  as  its  construction 
has  not  been  of  the  massiTe  character  of  the  piers  at  Aldemey  and  Dover; 
and  therefore  Gherbouxgis  not  a  standing  menace,  for  its  fece  wall  seaward, 
where  defended  by  batteries,  would  be  a  ruin  after  a  day's  practice  at  it  with 
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shot  and  shell  from  our  gunboats.  It  will  he  seen,  firam  the  aboye  xemaiks 
.  on  the  circular  forts,  that  I  do  not  concur  in  the  views  of  those  gentlemen 
who  consider  that  it  is  only  necessaij  to  make  a  work  invulnerable  in 
itself,  in  order  to  provide  the  best  means  of  defence.  This  system  carries  us 

back  to  about  the  cortrlusion  of  the  middle  age,  when  defensive  armour 
became  so  perfect  that  the  wearers  of  it  became  incapable  of  Imrting  each 
other  ;  and  great  battles,  as  they  were  called,  took  place  with  very  little 
bloudsiied  on  either  side.  Just  so  will  probably  be  the  effect  of  tlie  heavy 
plating  of  our  ships  of  war,  which,  in  their  present  mode  of  construction, 
weakens  instead  of  adding  to  the  strength  of  their  frames  when  opposed  to 
the  most  formidable  foe  they  will  ever  have  to  contend  against— a  tem- 
pestuous sea  lasUng  for  forty-eight  hours  together.  In  my  humble  opinion 
it  will  be  better  to  remain  satisfied  ^vith  making  our  plated  ships  proof 
against  shell  alone,  which  3-inch  plates  will  effect,  rather  than  en- 
counter the  enormous  cost  of  iron  plating,  which,  to  resist  the  bolts  of 
the  improved  artillery  of  the  present  day,  had  need  exceed  even  G  inches 
in  thickness.  Probably,  in  the  long  run,  there  will  be  greater  loss  of  life 
by  over -plating,  over-weighting  our  ships  of  wai',  than  in  allowing  shots 
of  one  or  two  hnndxedweight  to  pass  clean  tbroagh  them,  as  did  the 
82-]K»iuiden  in  fyrmest  %bts.  Becent  experiments  have  shown,  thati 
to  eflfectnally  resist  the  bolt  from  a  lOO-poonder  Armstrong  gun,  or,  at 
closer  quarters,  the  shot  from  an  *  old  68-ponnder  gun,  the  plates  with 
which  forts  or  ships  must  be  covered,  must  be  of  the  very  best  iron, 
and  have  a  thickness  of  five  inches  ;  hnt  the  experiment  lias  not  yet  been 
carried  out  to  the  extent  of  ascertain  in  ii;  liow  far  such  plates  would  be  able 
to  withstand  a  broadside  from  a  ship  like  the  "  Warrior,"  which  could  de^ 
liver  a  concentrated  fire  of  twenty-four  100-pounders. 

Bearing  also  in  mind  that  300-pounder  Armstrong  guns  are  now  about 
to  be  tried-*and  few  can  donbt  thdr  eventual  perfection,  credit  must  be 
gmn  to  the  naval  and  militaiy  advisers  of  our  Government  for  the  sus« 
pension  of  their  decision  as  to  the  erection  of  forts,  which,  if  even  plated 
with  10-inch  iron,  at  an  enormous  cost  per  ton,  would  probably  be  found 
to  fail  under  the  concentrated  fire  of  such  formidable  artillcr}'.  Such 
artillery  may,  perhaps,  also  be  considered  of  too  valuable  a  nature  to  be 
allowed  to  be  cased  up  in  forts  whose  fire  it  may  not  be  necessary  to  ap- 
proach in  order  to  efiect  a  proposed  object  of  destruction. 

Ou  the  whole  1  must  confess  that,  looking  at  the  eiiormous  atiidcs  which 
are  being  daily  made  in  the  improvement  of  artillery,  the  Govetmnent  must 
also  be  lulowed  mdit  for  judgment  in  giving  a  prior  consideration  to  the 
construction  cf  floating  means  of  defence,  and  that,  in  the  words  of  Major 
M'Orea,  of  the  Ro}  al  Artillery,  the  question  between  forts  and  ships  can- 
not be  considered  abstractedly  as  a  question  of  expense.  If  it  were  posi^ 
lively  ascertained  that  the  former  were  far  better  than  the  latter,  or  that  they 
re.ally  could  do  their  work,  and  prevent  the  entrance  of  an  enemy  to  Spit- 
head,  I  do  not  believe  the  country  would  cavil  at  any  estimate,  however 
enormous ;  nor  is  a  high  value  to  be  placed  on  the  fact  that  these  forts  can 
be  themselves  made  invulnerable.  It  is  not  the  amount  of  safety  to  the 
gunners  within  their  siKwArt^,  but  the  damage  they  can  cause  in  so  many 
minutes  to  an  enemy,  imder  circumstances  of  especial  difficulty,  which  alone 
must  be  oonsidered.  Hieir  merits  In  this  balance  are  wanting.  Iron-cased 
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ships,  or  forts  in  motion,  can  alone  contend,  with  a  reasonable  chance  of 
success,  against  similar  forts  in  motion." 

Coinoiding  with  Major  M'Grea  m  tlie  abore,  I  hm  eanied  liis  aigu- 
ment  further,  and  applied  it  to  the  floftting  forts  or  ships,  wbieh  in  my 
opinion  it  is  not  advisable  to  attempt  to  make  inTulnerabby  except  M 
against  shells,  the  effects  of  which  iSiej  alone  have  to  dread. 

If,  as  I  believe,  guns  will  be  constructed  to  throw  bolts  of  three 
hundredweight,  it  ^viW  be  only  necessary  to  establish  them  upon  floating 
batteries  protected  by  the  glacis  of  J.aTigston  Mole  and  that  of  the  Warner 
Breakwater,  to  give  the  most  effective  and  economical  means  of  defence  to 
the  roadstead  of  Spithead.  To  the  fire  of  such  powerful  artillery  it  will 
be  nearly  useless  to  oppose  framework  of  any  description  in  small  masses, 
which  will  be  exposed  to  a  eonoentrated  fire ;  and,  in  fact»  in  the  present 
day,  the  defencej  afforded  hr  the  glads  of  a  fort  becomes  of  iniinitelj 
greater  importance  than  when  the  attack  was  limited  to  the  fire  from 
18-pounder  guns.  Hence  arises,  in  my  Tnmible  opinion,  the  great  Taluej 
in  the  shape  of  efficient  protection,  of  the  Warner  Breakwater  and  Lnnc^- 
ston  Mole  ;  and  hence  also  a  donht  on  my  mind  T\'hether  it  would  not  bo 
advisable  to  construct  a  breakwater  also  in  advance  of  the  fort  proposed 
to  be  built  on  No  Man's  Land  Shoal,  leaving  however  a  5-fathom  channel 
between  it  and  No  Man's  Land  Fort,  in  which  channel  gunboats  or  ships 
could  lie,  and  in  fact  possibly  supply  the  place  of  the  proposed  fact. 

If  this  breakwater  were  made  to  nm,  as  per  plan,  in  a  line  bearing 
south  by  compass  from  the  white  buoy  of  No  Man*s  Land,  it  would  pass 
OYcr  6-fathom  water,  and  would  keep  dear  of  any  deposit  in  .  the 
channel  behind  it,  as  it  would  be  in  the  true  run  of  the  tide  there.  This 
advanced  work  would  remedy  the  only  existing  defect  of  the  position  of 
No  IMan's  Land  Fort,  viz.  by  enabling  a  fire  to  be  brought  to  boar  400 
yards  nearer  to  the  channel  winch  has  to  be  defended,  than  by  tiie  site 
selected  by  the  Royal  Coiumission,  and  make  the  main  channel  in  fact 
of  about  the  same  breadth  as  between  the  Warner  and  Laiigston  Mole. 

I  have  elsewhere  shown  that  the  whole  of  the  site  of  the  Horse  Shoal 
betwedi  Soathsea  Castle,  the  bnoy  of  the  Horse  Shoal,  and  the  western 
side  of  the  diannd  leading  to  LangstonHarboDr,  will  rise  condderably  in 
hdght  after  the  erection  of  Langston  Mole,  so  that  this  very  effect  will 
supersede  to  a  great  extent  the  necessity  of  any  fort  on  the  Horse  Sand, 
particularly  if,  as  T  have  suggested,  the  defence  on  the  sonth  side  of  the 
channel  be  brought  400  yards  nearer;  and  thus,  in  addition  to  the  defence 
of  the  line  of  advanced  sea-works  proposed  by  rae,  it  will  only  pioBably 
be  thought  necessary  to  have  a  powerful  range  of  batteries  at  No  Man*s 
Lund  Slioal,  as  «"i  reserve  or  second  line  of  defence,  inasmuch  as  the  chau* 
nd  abreast  of  it  will  be  capable  of  being  also  additionally  secured  by 
booms  or  rafts,  as  suggested  ibr  the  advanced  line  of  works. 

Finally,  after  all  that  has  been  endeayonied  to  be  sdd  by  myself  so 
much  in  fitvonr  of  my  own  project,  it  is  in  itself  nothing  more  than  might 
naturally  be  expected  to  emanate  firom  one  whose  practice  happens  to  have 
been  for  above  thirty-five  years  especially  devoted  to  that  department  of  engi- 
neering which  would  lead  to  projecting  Langston  Mole  as  a  harbour  im- 
provement, and  which  casually  has  been  brought  to  be  subservient  to 
military  purposes,  of  the  value  of  which  the  Members  of  your  useful 
Institution  must  be  the  best  judges. 
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Table  No,  1.  (From  the  Admiralty  Chart). 

Of  the  tarnsB  of  low  and  lugh  water  at  fall  and  change  dayi  of  the  coast 
tidal  wave  which  thttele  the  weit  «idi  of  the  Lde  of  Wight 
through  the  strait  between  the  Isle  of  l¥ight  and  Hunt  Gastlei  and 
thence  np  the  Solent. 


&kfb«  Koilli  Ohttinil  ««t  ef 

liMUlAQfWigbt    •     •     «      .  S*80 

Taimotttli  (Ide  of  Wight)  .      •     •  8*80 

Ijpalqgloii  4*00 

Cowea        ...*••  4*10 

Snnthinnptftn      •      •      •      •      ■  4*00 

•      •   i  l6 


ItaNofHigfaWaHr. 
h»m« 

8.40 

10*00 

10-25 

10-45 
10-30 

iibttowiaTftMtKetS. 


Tablk  Ko  9.  (Shcom  the  Admiralty  Chart). 

Of  the  times  of  the  and  high  water  at  full  and  change  days  of  the 
cua6t  tidal  wave,  which,  on  being  split  at  the  Needles,  travels  round 
the  touth  coast  of  the  Isle  of  Wight,  and  enters  Spithead  ii  om.  the 
aouth-east» 


Tin 

Mof  Low  Water. 

Ifmt  of  High  Water. 

b.m. 

h.  m. 

At  the  Needles 

3-40 

0-46 

Atbttflflid  Polflt  • 

•  • 

8*40 

10*20 

Bcnibftdge  FMnt       •  • 

4*00  « 

11*00 

Bjda  

4-15     .  . 

.  ll-M 

Oomt       •      •      .  . 

as  iA  Table  Now  1. 

«  11*45 

Yamouth  . 

t     .  • 

Dttto 

12-00 

Hurst  Castle       •      •  , 

Ditto  • 

12'00 

Lymington  .      •      •  . 

*  • 

Ditto  . 

12'15 

Southampton        .        ,  J 

Ditto  • 

12-45 

Abreast  of  the  Warner  * 

•  • 

4-80      .  . 

11-20 

Portsmouth  .       ,       ♦  . 

•  • 

4-30 

11*40 

Langston  Harbour  « 

•  • 

4-40 

11-40 

SelaeaBiU  .      «      •  . 

11*45 

q2 
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Friday,  March  7th,  1862. 
Hajor-Qeneral  ^  Hon*  J.  LINDSAY,        in  tiie  Cauor. 


THE  MOTION  OF  PROJECTILES  FIRED  FROM  RIFLED 
ORDNANCE,  AND  THE  ADVANTAGES  OBTAINED  BY 
THE  EMPLOYMENT  OF  SUCH  PIECES. 

By  Major  0,  H.  Owen,  R  A  Professor  of  Artillery^  Royal  Militaiy 

Academy,  Woolwich. 

The  subject  that  I  have  to  bring  before  you  to-day  is  so  extensive  that 
I  caix  oidy  be  expected  to  give  a  very  slight  sketch  of  it  in  the  eiliort  time 
allowed^  for  a  single  leetore.  I  most,  therefore,  ask  yon  to  excose  any 
omissioiis  that  I  may  be  compelled  to  make,  as  I  shonld  ynah  to  dwell 
more  partiealarly  on  those  points  which  are  of  the  greatest  practical 
importance. 

The  art  of  gmmcry  appeared  a  few  yeai*s  ago  to  excite  but  h'ttle 
nttontion  in  tliis  country  ;  while  many  simple  people  not  only  hoped,  bnt 
believed,  when  they  witnessed  the  sncccss  of  our  first  Great  Exbibition  in 
1851,  that  gimpowder  conld  scarcely  again  be  required  for  warlike  pur- 
poses— at  least  in  Europe.  However,  the  constant  revoluti<jiis  and  wars 
that  have  occurred  during  the  last  few  years  have  no  donbt  induced  all 
bnt  the  Peace-at-any-price  party'*  to  take  some  interest  in  an  art  the 
coltiTation  of  which  is  so  manifestly  essential  to  the  safety  of  a  state. 

In  fact,  shooting  has  now  become  a  national  amnsement,  and  a  vast 
amonnt  of  mechanical  skill  has  lately  been  displayed  in  the  invention  and 
mannfacture  of  improve'l  firearms  and  projectiles  of  all  kinds.  Notwith- 
standing, howcYci-,  tln'  Li;reat  interest  taken  in  all  questions  concerning 
the  relative  merits  of  dilierent  firearms,  we  are  as  a  })eo})le  veiy  ignorant 
of  the  science  of  gunnery.  Yet,  without  buiue  knowledge  of  its  ele- 
mentaiy  principles,  no  opinion  of  any  value  can  be  formed,  even  from 
the  results  of  die  most  carefol  experiments.  Accounts  of  trials  between 
differ^t  firearms  are  constantly  inserted  in  the  papers,  and  very  rash 
condnsions  often  drawn  by  the  public,  eyery  one  thmking  himself  com- 
petent to  give  an  opinion  upon  such  ajiparently  simple  questions.  One 
gun  is  said  to  shoot  rather  farther  than  another,  and  therefore  it  ir4  tlie 
best ;  anotlior  gives  more  penetration,  or  has  some  other  alleged  advan- 
tage ;  or,  to  take  a  recent  case — that  of  firing  from  smootli-bored  and 
rifled  guns  at  wrought-iron  plates — in  one  of  the  trials  the  fire  of  the 
former  produced  more  effect  than  that  of  the  latter,  and,  therefore,  it  was 
immediately  concluded  that  we  had  gained  nothing  by  the  introduction  of 
dfled  ordnance,  and  that)  after  all,  smooth-bored  gnns  are  the  best^a 
most  absurd  conclusion ! 
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ProjeetileB  are  goraned  in  their  ffight  bj  cwtoin  mechanical  laws,  and 
hence  tiie  neoessity  of  endeaToniing  to  ascertain  what  these  kws  aie ; 
for,  if  absolute  tratii  bannot  be  arriyed  at,  a  near  approximation  to  it  is 
obTionsly  of  reiy  great  practical  utility.  There  is  at  tiie  present  time  a 
complete  surfeit  of  newly-invented  firearms.  Some  of  these  are  very 
valuable,  and  others  practically  useless,  or  very  inferior  to  those  that  have 
been  long  in  use  ;  but  the  greater  number  are  made  quite  independently 
of  the  actual  requirements  of  the  service  for  which  they  are  intended — in 
fact,  every  inventor  follows  his  own  opinion  as  to  the  proper  form  of 
projectile,  the  velocity,  the  twist  of  the  grooves,  &c.  Now,  it  is  pre- 
dsely  tJuae  condltionB  of  fionii  Telootly,  d».,  whioli  detemine  ibe 
aocomcj  of  fii^  the  range,  and  penefntion  d  a  projectile,  no  matter 
irliat  Idnd  of  gun  is  employed ;  and,  therefore,  it>  is  highly  desirable  to 
ascertain,  by  direct  experiment,  the  reqnisite  conditions  for  particalar 
pmpoees. 

It  should  be  clearly  understood  that  there  are  two  distinct  questions, 
each  of  great  practical  importance,  which  now  excite  much  attention. 
One  relates  to  the  projectile,  and  is  more  especially  an  artillery  question ; 
the  other,  relating  to  the  gun,  is  a  mechanical  problem.  It  is  necessary, 
firsts  to  determine  the  condittons  d  velodly,  rann  of  shot,  &c.,  requisite 
to  obtain  aocoracy,'  range,  and  penetration— also  the  shape  of  projectile 
adapted  to  Uie  destructive  purpose  for  which  it  is  intended;  secondly,  to 
contrive  a  gun  which  shall  give  a  certain  projectile  the  necessary  initial 
Telocity  and  velocity  of  rotation,  and  which  shall  combine  excellence  and 
simplicity  f>f  construction  with  the  requisite  strength,  weight,  and  dura- 
bility. In  every  case,  when  practicable,  tlie  gun  must  be  made  for  the 
projectile,  and  not  the  projectile  for  the  gim  ;  and  both,  as  well  as  all  war- 
like materiel,  should  be  of  as  simple  construction  as  possible,  for  otherwise 
they  will  be  liable  to  become  unserviceable  from  derangement  of  parts, 
and  the  large  bodies  of  men  for  whom  they  are  proTided  will  not  nnder- 
stand  or  appreciate  tibe  TiiiotiB  mechanical  arrangements,  and  will,  there* 
fore,  commit  blunders  in  using  them. 

In  my  remailDB  to-day  I  shall  not  enter  at  all  into  the  relative  merits  of 
different  systems  of  firearms.  In  the  first  ])lace,  I  shall  consider  the 
laws  which  govern  the  motion  of  an  elongated  projectile.  I  shall  then 
endeavour  to  point  out  a  few  general  principles  derived  from  these  laws. 
My  concluding  remarks  will  refer  to  the  advantages  obtained  by  the 
employment  of  elongated  projectiles,  instead  of  the  spherical  shot  and 
ahdl  jptOTionsly  nsed  witii  smooth-boxed  guns,  and  the  influence  which  the 
fire  of  rifled  ordnance  may  be  expected  to  exercise  iqK>n  tiie  operations  of 
fntore  wars. 

EUnmUtfy  Laws  whieh  pwem  the  Motion  of  an  Ehngaied  PrtjtetiU. 

It  will  l^e  unnecessary  to  explain  the  nature  of  the  motion  communicated 
to  a  projectile  when  filed  from  a  gun  by  the  explosive  force  of  the  powder, 
or  mff  that  the  shot  m  gradually  brought  to  ^e  ground  by  the  action  of 
gravity.  It  will  be  sofficient  to  remind  yon  that  tiie  two  forces  of  projec- 
tion «ad  grayity  woidd  together  cause  the  centre  of  gravity  of  a  diot  to 
describe  in  vacuo  a  parabolic  cuitc. 

That  the  tnyectoiy  of  a  shot  fired  with  a  high  Telocity  in  the  atmosphere 
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diflbw  oonridenbl^  horn  a  pwM^  oom^  in  comaqiUDjoe  uf  fho 
tesiitanM  of  the  tfr,  is  »  wett-rknoim  fact ;  but  I  AaiXi  main  s  ftiw  oibiear- 
Tstions  on  the  circamstances  upon  which  this  resistanco  dependi,  for  a 
consideration  of  these  will  enable  us  to  understand  why  the  ranges  of 
projectiles  fired  from  rifled  ordnanoe  are  10  much  longer  than  those  of  shot 
from  smooth-bored  pieces. 

Circumstances  upon  ivhtch  the  Jtesistancc  of  the  Air  depends. '^ThQ 
resistance  which  a  projectile  meets  with  in  moying  tlirough  the  atmospliere 
depends  chiedy  upon  its  Telocity,  and  upon  tho  magnitude  of  the  surface  it 
presents  to  the  icautanoe. 

Br.  Hatton  found  by  expeiiment  tiiafc  the  reostaiioe  el  tke  air  laomaeB 
grachulljr  up  to  a  Tetodtj  of  about  1,500  fbet  per  seoon^  whMi  it  rtsneB 
as  the  2158  poirer  of  the  velocity.  The  reasons  assigned  bv  Hntlon  ht 
tills  gradual  uusrease  aire  as  follows . — <^  The  droumstanoe  ci  TariaUe 

and  increasing  exponent  in  the  ratio  of  the  rosicta-nre  is  owiri!:^  chiefly  to 
the  increasing  degree  of  vacuity  left  behind  tlif^  ]m]]  in  its  Hight  tliroiigh 
the  air,  and  to  the  condensation  of  the  air  bef r  ro  it.  It  is  well  known 
that  air  can  only  msh  into  a  vaciiam  with  a  certain  degree  of  velocity, 
viz.,  about  1,200  or  1,400  feet  in  a  second  of  time;  therefore,  as  the 
Telocity  is  greater,  ihe  degree  ol  Taouity  behind  goes  on  UMoeasing,  tQl  at 
length,  when  Hie  baU  moves  as  rapidly  as  the  air  can  rush  in  and  follow 
it,  the  yacnum  behind  the  ball  is  oomplete,  and  so  continues  oomj^ete 
ever  after,  as  the  ball  continnes  to  moTs  with  all  greater  degrees  of 
velocity."* 

In  certain  cases  for  the  saks  of  pim]-th>ity,  as  in  comparinn*  the*  respec- 
tive rc^^istances  to  projectiles  mo\'ing  at  different  velocities,  we  may  assmne 
with  sufficient  accuracy  for  all  practical  purposes,  that  the  resistance  of 
the  air  varies  as  the  velocity  squared. 

Betardation^^ThQ  velocity  a  projectile  loses  in  consequence  of  the 
resistanoe  of  the  air,  or  its  letardalioii,**  willy  however,  depend  abo  upon 
its  weight-^bebg,  in  ISmA^  inversely  as  the  wei|B^ 

ElongaUd  Prqjectil  p  /*  -  rffnrrledihan  BoUb,'^'^o^,  if  two  projectiles 
of  similar  weight  bnt  of  different  forms  conld  be  fired  in  vacuo  witli  the 
same  velocity,  one  would  rai^f^f*  m  far  m  tho  other.  In  the  air,  however, 
any  change  in  the  form  of  a  iii  ojoctile  nril  only  affect^;  tlin;  range  bnt  also 
the  acenracy  of  fire.  It  will  be  sufficient  here  to  notice  the  effect  of  form 
upon  range. 

K  an  elongated  shot  and  a  ball  of  equal  weight  be  fired  with  the  same 
initial  velocily  and  angle  of  elevation,  me  former  will  be  less  retarded,  and 
will'  Gonseqnently  range  fiurfiher  than  the  ball,  for  the  diameter  of  the 
elongated  projectile  being  smaller  than  that  of  the  ball,  tiie  elongated  shot 
will  not  oppose  so  great  a  surface  to  the  resistance  of  the  air  as  the  balL 
For  instance,  if  a  12ib.  Armstrong  projectile  and  a  191b*  ball  be  moTing 
with  the  same  velocity,  the  resistance  of  the  air  beh)^  asBimied  to  vaiy  as 

the  square^  of  thoir  diameters, 

Xhe  diameter  of  the  121b.  Armstrong  shot  ==  3  inches, 

„  „  ball  =  4*5  inches,  - 

Therefore  the  resistances  will  be  as  9  :  20*^6,  or  1  :  2-25. 
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From  wlikh  it  vppun  ihat  Uie  reditanoe  oppoied  to  tiie  ball  is  more 

than  twice  that  ^^hicll  acta  against  the  Anofitrong  projectile;  and  this 
eompanson,  though  rongh  (for  the  obliquity  of  the  axis  and  the  form  of 
the  point  of  the  elongated  shot  arc  not  conaid0|t0d),  ia  aufficieiitly  aooorate 
to  account  for  thp  results  obtained  in  practice. 

"Range  increases  with  the  length  of  shot. ^—li  will  hence  be  ob"snons  that  as 
an  elongated  projectile  is  lengthened  (its  weight  remaining  the  same),  so  the 
diameter  being  neoesyaiilj?  decreased,  a  longer  range  will  be  obtaiueJ, 

Long  ranges  due  to  the  introduction  of  elongated  projectiles.^ThB  long 
ranges  of  proieetiles  fired  finom  rifled  arms  now  use  are  dna  to  the 
snbstitation  of  elongated  for  spherical  projectiles.  The  initial  Telodties 
of  the  former  are  usually  much  lower  than  those  of  balls  fired  from 
smooih^bored  arms ;  but  as,  in  comaqnence  of  their  peculiar  form,  elon- 
gated projecti!o>  offer  so  much  less  snrfnee  to  the  resistance  of  the  air, 
their  velocities  are  maintained  for  a  longer  time  than  those  of  lialls. 
That  this  is  practically  the  case,  may  be  seen  by  an  inspection  oi'.the 
folioYving  raoge  table : 

Tablb  1. 


Chm. 

Initial 

■                        t                   i|  1        I                    .11  II 

EkiTAXIOK. 

so 

Feet. 

Yards. 

Tarda. 

Tards. 

Tarda. 

Tards. 

Ynrds. 

12>Pr.  Smooth-bore  « 

Ball 

1,769 

700 

1,000 

1,200 

1,400 

1,600 

1,800 

M    Rifled  •  •  • 

Blongitod 

1,184 

680 

1,015 

1,335 

1,655 

1,956 

2,218 

82 -Fr.  Smoothrbore  . 

Ball 

1,690 

790 

1,160 

1,460 

1,690 

1,910 

2,110 

4O.Pr.Blll0d  ,  .  • 

1,164 

tio 

1,100 

i,m 

1,810 

9,160 

9jm 

Ths^t  an  elongated  ]n-ojectile  maintains,  up  to  a  long  range,  a  much 
higher  velocity  tlian  u  ball  fired  with  even  a  higher  initial  velocity,  will  per- 
haps be  made  more  apparent  by  the  frUowlng  comparison  of  the  respective 

ioitial**  and   final"  velodtiea  of  a  ball  aiid  an  elongated  aliell 


Paononu. 

Bange. 

Time 
ofSUgbt. 

Initial 
YaloeHr* 

Uea& 

Final 

Tards. 

SecoBda. 

Feet 

Feefe. 

401b«  SfgniMit  Shell  (RlongMed) 

2,000 

6*25 

1,164 

060 

756 

681b  Solid  Shot  (Ball)     .    .  . 

2,000 

6-25 

1,579 

960 

341 
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Now  this  case  is  faTomable  to  the  ball,  the  total  weight  and  qwcifio 
gravity  of  whkh  are  both  greater  than  those  of  the  shell,  but  it  is  nem* 
theless  evident  that  the  velocity  of  the  ball  has  rapidly  decieaeed  in  oom- 

parison  to  that  of  the  elongated  shell.* 

Efect  of  Fonn  upon  Kange. — The  retardation  of  a  projectile  if5  in- 
fluenced by  the  form  of  both  its  fore  and  hind  part,  but  especially  by  the 
shape  of  the  former.  The  following  tablef  of  resistances  to  bodies  of 
different  fonns,  moving  mth  low  velocities  of  10  feet  per  second,  is  con- 
Btracted  from  the  results  of  Dr.  Button's  e3q[t6rixaents  w&k  Hie  ^wliirling 
macbine  ^  inyented  by  Bobins. 

Tablk  8. 


FOUC  OF  TOZ  BODBS. 


Thc-orctic-al 

jtariitanco. 


1.  Hemisphere,  convex  aide  foremost 

(^^^  2.  Sphcm  

1^^^^^  8.  Cone,  angle  vMtk  the  axIb  26o  42' 


a 

<;;^^  6.  Cone, 


4.  niMo  

6.  Hemisphere,  flat  lido  Ibmooel  • 

base  foremost  . 


119 

144 

124 

144 

# 

126 

• 

28S 

288 

288 

288 

291 

288 

The  experimental  resistances  to  2  and  8  are  abont  the  same,  notwith- 
standing the  Bharp  point  of  the  latter.  The  resistances  to  tlie  three  last^ 
which  theoreticallj  ought  to  be  donble  of  the  two  first  resistanoes,  are 

experimentally  much  more,  in  fact  2  J  times  as  much.  J 

The  next  table  is  takiMi  fi  om  Piobert's  "  Conrs  d'Artillerie,"  and  con- 
tains the  results  of  experiments  made  by  Borda  in  the  last  century,  with 
velocities  of  3  to  25  feet  a  second. 

*  A  long  range  is  taken  so  that  an  error  in  time  of  tligixt  may  be  small, 
t  Bxtmoted  from  O^pt.  (now  LientMlkil.)  Boxer*e  Treetiee  on  ArliUeiy,  pege  162, 
art. 

X  Dr.  Hutton's  remarks  on  flteie  experiments  will  be  found  in  bis  36th  Traoti  page 
190,  vol.  iii. 
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Table  4. 
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Experimental 

TbeoreUcftl 
BflilitMaoe' 

100 

100 

^     Y    1  ^^^^  8L  Triangle,  apex  foremoet    •  • 

62 

25 

48 

00 

80 

41 

From  this  table  it  appears  that  the  ogiyal  form  experienced  the  least 
resistance. 

Fofms  of  ElongaUd  ProjeciiUi  toed, — ^With  high  velocities  the  reBults 
might  perhaps  differ  oonEoderably  from  the  ftbove,  and  ezperiments  carefnlhr 
executed  can  alone  enable  us  to  determine  the  form  of  projectile  wbidi 
wiU  attain  the  greatest  range  nith  a  giv  i  initial  yclocily.  One  of  iliree 
different  forms  is  generally  employed  for  the  head  of  an  elongated  pro- 
jectile.  The  figures  below  represent  sections  of  these  three  fonns. 


Fig.  1.  Fig.  2.  Fig.  3. 


Pig.  1  is  tlie  section  of  a  "  cone."  Fig.  2  is  the  section  of  a  "  conoid," 
or  a  figure  generated  by  the  revolution  of  a  conic  section  about  its  axis. 

Fig.  3  is  the  section  of  a  pointed  arch,  which  is  temed  by  the  French 
"  ogival."  Tho  last  is  most  probably  the  best  form,  as  the  one  which 
experiences  the  least  resistance  from  tbe  aii'. 

Sir  Isaac  Newton  in  his  Princi^ia  gives  a  form  of  body  which  would, 
in  passing  through  a  fluid,  experience  less  resistance  than  a  body  of  any 
otto  shape. 


Fig.  4. — Newton's  Form. 
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This  foim,  it  will  be  seen,  is  veiy  agmlar  to  the  ctgiral. 

Fiobert  8&J8  that  the  form  fig.  5  will  experience  the  least  resistance 
from  the  air.  Its  length  is  five  times  its  greatest  diameter,  and  its  laigest 
section  is  placed  at  f  of  the  kqgtk  from  the  hind  part. 


The  shape  of  some  of  Mr.  Wbitvrorth's  projectiles  approadi  more  neady 
to  this  f<»rm  than  those  of  any  elongated  projeotiles  hitherto  used. 

Circumstances  affecting  the  Accuracy  of  Pire  of  Elongated  Projectiles. 
— The  circimi^tnncps  which  affect  the  accuracy  of  fire  mth  elongated  pro- 
jectiles must  now  be  considered.  Elongated  projectiles  cannot  be  used 
with  advantage  if  fired  from  smooth-bored  guns,  for  it  is  found  in  practice 
that  at  a  short  distance  they  turn  oyer  in  their  flight,  and  are  therefore 
usel^s.  This  arii»es  from  the  tendency  of  such  bodies  to  rotate  rowd 
ihdr  shortest  axis,  if  a  foree  be  Imgressed  npon  them  vhioh  does  not  pa88 
through  their  oentafos  of  gravity.  The  forae  which  tarns  thepi  otst  is  I3ie 
resultont  of  the  air's  resistance,  which  sets  belov  <}l6  point  of  the  shot  at 
all  angles  of  eleTatLon  given  in  practioe.  In  yaono  m  elongated  shot 

would  require  no  rotation. 

Influence  of  the  Position  of  the  Centre  of  Gravity  upon  the  Motion  qf  a 
Shot. — The  position  of  the  centre  of  gravity  of  an  elongated  shot  influences 
the  motion  of  the  projectile.  If  it  be  placed  ver}'  far  forward,  the  shot, 
unless  it  liave  a  very  high  velocity  of  rotation,  will  proceed  ^viiii  its  longer 
axis  coinciding  very  nearly  with  the  tangent  to  ilie  trajectory ;  hot  this 
position  is  moimiizahle  as  regards  aosuracy,  for  the  wind  has  great  dis- 
torbing  effect  and  causes  uncertain  deviations.  If  the  centre  of  gravity  be 
placed  far  back,  then  a  very  fajgh  Telodiy  of  rotation  is  indispensable  to 
prevent  the  shot  from  turning  over ;  and  this  Mgh  velocity  of  rotation  is 
objectionable,  for  the  following  reasons : — The  strain  upon  the  metal  of  the 
gun  will  be  very  great,  for  the  charge  must  be  large,  and  the  grooves  will 
requii'e  a  sharp  turn,  much  resistance  being  thereby  caused  to  the  motion 
of  the  projectile ;  the  shot,  after  grazing,  will  deflect  considerably ;  and, 
should  the  projectile  be  a  sharpened  or  segment  shell,  the  pieces  would 
spread  laterally  to  too  great  a  distance  to  be  effecHye.  However,  the  rapid 
rotstoiy  motion  of  the  projectile  is  favonralde  to  penetration,  and,  perhaps, 
to  range. 

Effect  of  the  Resistance  of  the  Air  upon  a  rotating  elongated  Shot 
moving  vith  a  high  Velocity. — In  almost  all  elongated  projectiles  in  use  the 
centre  of  gravity  is  situated  in  or  very  near  the  centre  of  the  fignre,  and  I 
shall  therefore,  in  the  following  explanation  of  the  effect  produced  by  the 
resistance  of  the  air  upon  the  motion  of  an  eloncated  projectile  rotating 
rapidly,  assume  that  the  centre  of  gravity  is  in  tlie  centre  of  the  iiguie ; 
and  also,  that  the  shot  has  a  ^<  right-handed  "  rotation,  i.  e.,  that  &e  npper 
part  torns  from  left  to  right  with  reference  to  an  obserrer  behind  Ihe  gnn, 
this  being  the  rotation  generally  giTen. 
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Wlm  Ml  el<aig»t«d  shot  is  fired  from  a  lifled  it  leftvos  ilia  boie 
rotating  rapidly  loimd  its  Vmffu  axis;  and  if  iba  imtial  ralod^  were  Twy 
low,  the  projectile  ei^eiieiusmg  but  aliglit  renstanoe  from  the  air,  the 
longer  axis  would  remaia  (as  in  vaoao)  during  iliglii  paralleli  Or  neaijy  flH^ 
to  ita  primaiy  direction.   This  I  will  ahow  by  expenmant. 

Before  proceeding,  it  will  be  as  well  as  well  to  remind  you  of  the  enor- 
mous force  exerted  by  the  resistance  of  tlie  air  upon  a  prcyectile  moving 
with  a  high  velocity.  At  a  velocity  of  1200  feet  a  second,  which  is  about 
the  initial  yelocity  of  the  i\jrmstrong  projectiles, 

A  100  lb.  shot  will  be  resisted  by  a  force  of  432  lbs. 
401b.  „  „  203  lbs. 

201b.  „  „  127  lbs. 

121b.  „  '  „  79  lbs. 

The  effect  of  the  ]irc=^'^nre  of  tlic  air  npon  an  elongated  prnjcctilc  fired 
from  a  rifled  gnn  may  be  observed  by  means  of  a  gyroscope  piuvided  with 
a  small  elongated  shot,  and  for  this  purpose,  tho  shot  huviug  no  niotion  of 
translation,  a  strong  blubt  of  uir  mubt  be  directed  upon  it,  so  as  to  cause 
similar  effects  to  those  which  would  be  produced,  if  the  projectile  were 
passnig  with  a  high  Telodty  through  the  atmosphere.  It  wiu  be  found 
that  the  effects  produced  will  vary  with  the  form  of  the  point  of  the  shot| 
therefore,  in  the  first  plaoe,  the  effect  upon  »  oonoidal  head  will  be  oon- 
aidered,  and  secondly  that  upon  a  flat  head. 

Cylindro-conoif^al  Projectiles. — As  before  explained,  tho  resultant  of  the 
resistance  of  the  air  will  act  upon  a  point  in  front  of  the  centre  of  gravity 
and  below  the  longer  axis,  at  all  angles  of  elevation  given  in  practical 
gunnei^.    This  may  be  at  once  perceived  by  refening  to  6, 


Fig.  6, 


JP  represents  the  direction  of  the  force  of  projection,  G  that  of  graTil7i 
while  it  is  obvious  that  7?,  the  resultant  of  the  resistance  of  the  air,  miist 
be  parallel  to  the  trajectory  descnbed  by  //,  the  centre  of  gravity  of  the 

Bhot.  The  pressure  R  mmt  always  act  io  front  of    woSm  tho  oeatre 

of  gravity  is  very  far  iorv*  ard. 

Expmmcnt  with  Pressure* — If  fig.  G  represent  the  elongated  projectile 
of  the  gyroscope,  it  will  be  found  that  a  pressm'c,  Ji,  exerted  anywhere 
between  a  and     will  raise,  nnless  the  foroe  acts  perpendicular  to  Ihe 

mifMe  iwd  thmgh  the  ewtie  of  giftyily,  the  pwt  wm  the  projeetile 
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is  not  rotating.  Should,  liowerer,  a  rupid  rotatoiy  motioii  be  gmn  to  the 
idiot^  the  effect  will  be  Ytacj  different;  for  the  point  D  will  moTe  ronnd  in 
a  drde,  the  c^tre  of  gravity  of  tlic  shot  remaining  at  rest,  so  that  a 
conical  motion  will  he  produced.  Now,  if  tlie  rotation  is  right-handed, 
the  circle  will  be  described  from  right  to  left,  the  line  of  pressure,  i?, 
passing  through  tlie  centro  of  the  circle.  This  moTement  of  the  point  in 
a  circle  b,  6,  b,  is  shown  in  iig.  7. 


Fig.  7. 


The  spectator,  in  this  hguro,  is  supposed  to  bo  in  front  of  the  shot 
looking  at  the  point,  and  therefore  his  left  will  be  the  shot's  right. 

Experiment  with  the  Blast  of  Air. — If  I  now  direct  the  blast  of  air 
upon  tiie  projectile  of  the  gyroscope  first  at  rest,  and  then  when  rotating, 
iJmilar  effects  win  he  produced.  Shonld  the  rotation  be  left-handed,  t£» 
circle  will  be  described  in  the  opposite  direction,  or  ftom  left  to  right. 

Applieation  of  the  Principle  to  the  Case  of  an  Elongated  Shot  fired  from  a 
(7t/;z.— 'Now  if  this  principle  be  applied  to  the  case  of  an  elongated  shot 
fired  from  a  gun,  it  must  be  evident  that  the  longer  axis  will  not  remain 
during  flight  parallel  to  its  primaiy  direction,  when  the  velocity  is  high 
enough  to  create  considerable  resistance  ;  but  the  point  of  the  shot  will 
first  move  to  the  right,  tlien  downwards,  and  so  on,  describing  a  portion  of 
the  circle,  the  continuance  of  the  motion  depending  upon  the  time  of 
flight  and  the  velocity  maintained.  As  the  velocity  becomes  low  the  dr- 
mdar  motion  of  the  point  will  become  Tery  slight  and  then  cease ;  bnt  in 
practice  during  the  lew  seconds  of  flight  whicb  generaDy  elapse,  as  the 
velocity  is  pretty  high  throughout,  there  is  probably  sufficient  time  and 
pressnie,  not  only  to  tuni  the  point  to  the  right,  but  to  bring  it  down  on  to 
the  trajectory,  or  even  below  it.*  With  an  artificial  blast  a  very  sh'ght 
pressure  is  obtained  compared  to  that  exerted  by  the  air  uponai^ot 
moving  wth  a  high  velocity. 

Long  Axis  not  a  T(ni;/ent  to  Trajvrtory  ivithordin/mj  Elongated  Slioi. — It 
is  very  difficult  to  ascertain  by  experiment  the  actual  position  of  the 
longer  axis  of  a  projectile  at  any  paiii  of  the  trajectory,  hut  there  is  no 
doubt  that  the  axis  cannot,  as  it  has  sometinies  been  eizoneouslj  supposed, 
remain  a  tangent  to  the  trajectoiy,  imless  the  centre  of  grarity  be  very 
far  foi-wards,  and  the  velocity  of  rotat  ion  be  low. 

That  the  axis  of  an  elongated  shot  inclines  during  the  flight  to  the 
right  may  be  frequently  seen  from  the  direction  of  the  grazes ;  and  it  is 
almost  invariably  found  in  jiractice,  up  to  8**  or  10*^  of  elevation,  that  the 
effect  produced  upon  an  object  is  similar  to  wliat  would  occiu",  if  the 
shot  stnu'k  point  first,  which  can  only  be  accounted  for  by  the  drooping 
of  the  point.    This  drooping  iti  of  inipoitance,  for,  did  the  axis  remain 

*  Poioled  out  by  Pvoftaor  Mugnus,  ia  his  paper  on  tbe  Doriation  of  PMgoetUttk^* 
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parallel  during  flight  to  its  primary  direction,  the  projectile  would  most 
probably,  when  fired  at  a  high  angle,  on  striking  the  object  turn  lip 
agsbisl  H  lengthways,  and  therefore  prodnoe  bat  little  effect.  This  has 
nat»  however,  been  found  to  take  place  at  the  eiqperiments  hitherto  mode, 

but  on  the  contrary,  the  penetrations  of  elongated  shot  are  always  re- 
markably great ;  and  there  is  little  fear  of  the  shot  turning  np  ogoinBt 
an  object  unless  the  velocity  both  of  tronfilotion  and  rotation  be  Tery  low, 

and  the  angle  of  fire  yeiy  high. 

Deviation  of  Elongated  JProjecttles. — It  is  found  in  practice  that  elon- 
gated projectiles,  fired  from  rifled  ordnunce  giving  a  right-handed  rotation 
invariably  deviate  to  the  right ;  aiut  in  the  few  cases  tried  with  guns 
giving  a  left-handed  rotation  to  the  left.  This  peculiar  deviation  of  pro- 
Jectilea  fired  firozn  rifled  pieces  is  termed  by  the  French  "  deriTation,"  end 
can  only  be  acoomited  for  by  the  taming  of  the  point  dining  flight,  as 
already  explained,  to  the  right,  the  air  acting  therefore  more  on  one  side 
than  on  ttie  other.*  It  has  been  supposed  that  the  pressure  of  the  air 
underneath  the  shot  causes  this  deviation,  the  shot  rolling  to  the  right,  in 
consequence  of  the  great  pressnre  helow,  compared  to  that  above ;  but  it 
ninst  be  remembered,  that  witli  shot  lired  at  low  angles,  and  with  high 
velocities,  the  pressm-es  above  and  below  will  not  differ  very  much.  There 
will,  of  course,  be  a  more  or  less  complete  vacuum  behind  the  shot. 
!nie  "  roUing  "  effect  odds  donbtless  to  the  deflection  of  a  ooncidol  pointed 
shot. 

Effect  n^n  a  Fhit  Head.^Tba  effect  prodnced  on  a  cylindrical  or  flat- 
headed  projectile  will  now  be  noticed.  A  pressure  exerted  upon  the  head 
and  below  the  longer  axis,  as  R  in  fig.  8,  will  when  the  projectile  is  not 


Fig.  8. 


rotating  cause  the  head  to  droop,  ur  will  produce  an  effect  smiilar  to  a 
downward  {nressore  acting  at  c ;  just  the  opposite  to  what  was  before 
observed  with  a  conoidal-pointed  projectile.  It  would  therefore  appear, 
that  the  fore-part  of  a  flat  lu  ri'lpd  projectile  fired  \rith  a  right-handed 
rotation,  would,  in  consequence  of  the  resistance  of  the  air,  not  turn  to 
the  right  but  to  the  left,  and  this  is  found  to  be  the  case  if  a  blast  of  air 
is  directed  upon  a  projectile  of  tliis  form  in  a  gyroscope,  the  axis  of  the 
centre  of  the  current  of  air  being  directed  upon  a  point  a  littie  below  d 
fig.  8.    It  has  been  asserted  that  flat-headed  projectiles  fired  with  a 

*  Sm  Magmift'  paper  on  the  **  Deviation  of  Fxv^ilM." 
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right-handed  rotation  deflect  to  the  left,  >vhieh  may  be  expected,  from  the 
tmnmg  of  the  front  of  the  shot  towards  the  left  dming  flight.* 

Circuimtances  upon  which  Penetration  depends, ^'She  penetration  of  a 
projectile  depends  upon  a  rmt^  of  cifinmutanoei»  stidh  M  it»  telodtjr  at 
the  moment  of  impaci)  ite  deiuntjr,  dimneter,  fMtare  of  the  objeet  iimki 
and  the  lelatire  position  of  this  latter  with  regard  to  the  trajectory^ 

The  <*work  done'*  i^n  the  material  into  whiidi  projeotileB  of  nmilar 
form  are  fired  may  be  considered  proportional  to  io  whera  19>ta>  weight 
of  piojeotile  v     velocilTf  at  the  moment  of  impaet 

Penetration  of  Elongated  Pn^ectiles. 

The  penetration  of  an  elongated  projectile  is  greater  than  that  of  a 
spherical  shot  of  equal  diameter  and  of  similar  density  if  they  are  both 
Cured  wiHi  equal  initial  velodtiee  and  at  the  same  angle  of  elevation ;  foot* 
the  weight  of  tiie  former  being  so  much  greater  than  that  of  tiie  dt>herieal 
ahot,  its  penetration  will  be  greater,  and  also  it  wiU  be  less  retarded  and 
haTe  a  greater  final  velocity,  the  penetrations  being  aa  the  squares  of  their 
reppcctiye  Velocities  at  the  moment  of  striking.  In  general,  however,  an 
elongated  projectile  is  fired  with  a  lower  initial  velocity  than  a  ball  of 
equal  weight  from  a  smooth-bored  gun,  and,  therefore,  at  a  short  distance 
the  latter  will  most  probably  produce  more  effect  as  regards  penetration 
tiiuu  the  former ;  but  as  the  range  is  increased  so  will  the  penetrating 
power  of  tile  elongated  projectile  be  greater  compared  with  tiiat  of  the 
ball,  for  tiie  former  will  maintain  a  high  Telocify  mttch  longer  than  the 
ball.  It  is  only  at  tery  short  ranges^nch  as  500  or  600  yards^that 
the  fire  of  a  smooth>bored  gmi  is  sufficiently  accurate  to  allow  of  a 
comparison  of  its  results  with  those  obtained  from  practice  with  a  rifled 
gun ;  beyond  such  ranges  tlie  accuracy  of  a  smootli-borcd  gun  cannot  be 
depended  upon,  and  the  total  effect  produced  by  a  number  of  balls  u])on 
au  object  would  most  likely  bi;  inconsiderable.  But  with  a  rifled  gun  the 
blows  of  its  elongated  projectiles  can  be  repeated  un  liiu  suiiic  part  of  tlie 
object  at  much  longer  ranges,  and  a  wall  or  side  of  a  ship  could,  therefore, 
be  battered  ^th  effect  at  ranges  where  balls  would  be  practically  useless* 
The  pomied  form  of  the  fore-part  of  the  elongated  projectile  assists  no 
doubt  in  increasing  its  penetration  into  substances  such  as  earth  or  sand. 
But  it  is  found  that  for  penetrating  veiy  hard  substances  of  comparatively 
small  thickness — such  as  wrought-u-on  plates — a  flat-headed  projectile 
gives  the  best  results,  punching  a  hole  completely  through  a  plate  which 
would  defy  the  more  pointed  projectile.  Some  small  projectiles  of  cylin- 
drical form  lately  tried  against  iron  plates  gave  very  excellent  results, 
punching  clean  holes  of  the  same  diameter  as  the  projectile.  Flat-headed 
projectiles  have  no  advantage  if  fired  against  slabs  of  iron ;  but  it  has 
been  found  that  ^e  fore-part  of  a  projectile  of  such  form  spreads  out 
after  making  only  a  sli^t  indentation.  In  order  to  obtain  penetration 
into  an  iron  slab  or  plate,  the  thiciknesB  of  the  metal  must  bear  a  certain 

*  BzperimMt  has  pfored  Ihat  flmt-head  ahot  having  a  rig^Uhanded  rotation  deflect  to 
tho  left  See  Appendix  B.  in  aa  **  Enay  OH  the  Hmn  (rf  FM||«olil«a  find  from  Biflod 
Arms,**  bj  Migw  Owen,  R.A. 
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proportion  to  the  momontinu  of  the  projectile,  and,  m  the  velocity  of  the 
latter  is  higher,  its  diameter  and  weight  remaining  the  same,  so  will  its 
penetrating  power  be  greatly  increased  j  in  fact,  increase  of  velocity  will 
M  of  more  Mtaatago  thin  greater  we^lit  m  ngtstdA  mere  toe&etration. 
Ihereis  no  dodyt  but  fhat  the  rotatory  motloii  of  a  projectile  lied  ton  a 
nfled  gun  greatly  increases  tiie  penetration. 

Principles  durhud  from  the  preceding  Rmttrhe. 

It  will  now  be  desirable  to  ntato  a  few  general  principloa  derived  from 
the  preceding  remarks,  and  which  may  be  capable  of  practical  application. 

1.  Accuracy  of  Fire  d^^endtni  upon  Velocity  of  MotaUon^The  "  aeon- 
racy  of  fire*'  dq)end8  mion  the  Telocily  of  rotation  imparted  to  the 
prcjeetilej  the  more  rapid  tius  velocity  tiie  more  aooorate  will  be  the 
practice.  As,  however,  a  high  velocity  of  rotation  is  objectionable  for 
eeveral  |>ractical  reasons,  it  will  generally  be  sufficient  to  give  snch  velocity 
of  rotation  sh?{\\  be  maintained  throaghont  the  flight  of  the  projectUid 
up  to  tbe  longest  range  reqnired. 

It  may  be  obsen*.  d  }iere  that  the  velocity  of  rotation  depends  upon  the 
turn  of  the  grooves  and  the  initial  velocity  of  the  shot. 

Initial  velocity  in  feet  divided  by  number  of  feet  in  which  one  tmii  is 
made  eqnals  number  of  revohitions  made  by  the  shot  in  a  seeond* 

The  charge  most  not  be  tobstitnted,  as  is  often  done,  ht  tlie  iniiaal 
velocity ;  fbr  projectiles  of  similar  form  and  eqttal  weight,  if  fired  with  equal 
charges  from  ^lons  rifled  on  different  systems,  will  most  probably  have 
very  different  mitial  velocities.  The  electro-ballistic  apparatus  must  in 
future  be  used  in  all  oft«Gs  when  it  shall  be  reqtdsite  to  compare  accurately 
the  respective  j  owers  of  different  guns. 

Heavji  projectiles  require  less  velocity  of  rotatinn. — Tlio  greater  the 
specific  gravity  of  a  shot  the  less  velocity  of  rotatiun  will  it  require,  for 
this  velocity  will  be  less  diminished  during  flight  by  the  resistance  of  the 
air. 

Long  projecHlM  require  a  h^h  velocity  of  rototton^Hie  longer  the 
projectile  (the  weight  remaining  constant)  the  greater  must  be  the  velodty 
of  rotation  given  to  it,  in  consequence  of  Its  greater  tendency  to  turn  over 
inflight. 

2.  Accuracy  of  ffve  (fependevt  upon  stability  of  asets  of  rotation. — In 
order  to  secure  accuracy  of  fire  it  is  essential  that  the  axis  of  the  projectile 
should  correspond  with  that  of  the  bore  of  the  piece,  for  otherwise  the  axis 
of  rotation  will  be  variable,  and  the  deflection  of  the  projectile  uncertain. 
Should  the  axis  of  the  shot  on  leaving  the  bore  be  unsteady,  the  projectile 
iHll  haive  the  wabbling^'  motion  so  fireqtienlfy  observed  in  experimental 
practioe.  It  is  therefore  indispensable  that  tiie  "  bearings**  of  the  projectile 
•hould  extend  along  the  cylindrical  part,  or  should  be  very  near  the  centre 
of  the  shot,  for  if  they  be  either  too  far  forward  or  behind,  unsteady 
motion  mmi  result  from  the  axis  of  the  projectile  being  inclined  to  that 
of  the  bore. 

When  the  whole  length  of  the  cylindrical  part  of  the  shot  bears  against 
the  grooves,  the  projectile  fitting-  the  bore  tightly,  as  is  the  case  with 
almost  all  rilled  small  arms  having  leaden  bullets,  with  breech^loading 
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ardnanoe,  like  the  Amstrong  or  PnutsiAu  guns,  or  with  the  Armstrong 
"  shunt"  giin^  L.  l}iomaB*8  med  gun,  &c.,  the  axis  of  the  bore  and  shot 

must  coincide. 

When  there  is  any  windage,  as  in  the  case  of  all  muzzle-loading  rifled 
pieces  with  hard  projectiles  having  projections  or  buttons,  there  must  be  a 
slightly  oblique  movement  of  the  axis  of  the  projectile  ;  but  still,  if  the 
bearings  arc  over  the  centre  of  the  shot,  or  there  are  two  sets,  one  roimd 
the  fore  part,  and  the  other  roiuid  the  hind  part,  as  in  the  French  elon- 
gated shot,  the  axis  of  the  projectile  will  no  doubt  on  leading  the  bore  be 
tolerably  steady.  With  the  Whitworth  rifled  cannon,  the  projedale  being 
made  to  flt  the  bore  so  accurately,  and  there  bdng  such  a  very  trifling 
amoont  of  vindage,  the  azia  of  the  shot  is  pxacticaUy  stable  on  leaving 
the  bore. 

Other  cases  might  be  stated,  and  the  results  of  practice  shown  to  prove 
that  the  above  principle  is  correct,  and  that  a  violation  of  it,  by  placing 
tiie  bearings  at  random  and  in  the  wrong  poBitioii,  only  results  in  giving 
an  imsteady  motion  to  tlie  shot,  thereby  causing  inaccurate  shooting. 

3.  Influence  of  Initial  Vdocity  and  Form  of  Shot  upon  liange. — The 
range  of  a  projectile  fii*ed  from  a  gun  depends  chiefly,  where  the  ground  is 
level,  upon  the  Initial  velodtj,  the  form  of  the  shot,  the  angle  of  elevation 
of  the  piece,  and  the  height  of  the  latter  above  the  plane.  It  will  be 
unnecessaiy  to  make  any  remarks  here  on  the  two  last  drcmnstances. 
The  range  of  a  shot  increases  in  a  much  lower  ratio  than  the  initial 
velocity,  and  velocities  of  over  1,344  feet  per  second  (or  the  velocity  with 
which  air  can  rnsli  into  a  racnnm)  arc  qnickly  reduced.  When  only 
moderately  long  ranges  are  required  from  ordnance — np  tn  2,000  or  even 
8,000  yards — it  is  found  that  with  elongated  projectiles  |an  initial  velocity 
of  about  1,200  feet  a  second  gives  very  satisfactory  results.  Tins  being 
the  case,  it  would  not  appear  desirable  to  require  a  higher  initial  velocity, 
except  for  particular  purposes,  as  for  penebrating  metal  plates  or  slabs. 
With  small  arms  long  ranges  are  of  litde  practicu  ntHity ;  still,  as  it  is 
desirable  to  have  as  flat  a  trajectoxy  as  possible  at  all  ranges,  a  higher 
velocity  than  1,200  feet  can  be  given  with  advantage,  especially  as  there 
is  no  difficulty  in  giving  the  baiTel  of  a  small  arm  the  requisite  strength 
for  a  large  charge.  The  ogival  fonn  of  head  most  probably  experiences 
less  resistance  from  the  air  tiian  cither  the  conical  or  conoidal.  and  there- 
fore it  is  the  best  of  the  three  as  regards  range  ;  it  is  albo  probable  that 
tapering  oil  a  projectile  behind  increases  its  range. 

It  has  been  shown  that  the  range  increases  with  the  length  of  a  pro- 
jectile. But  too  great  length  most  not  be  given  to  a  shot,  for  it  is  found 
that  the  wind  exercises  a  considerable  disiarbing  effect  on  veiy  long 
projectiles,  causing  the  practice  to  be  uncertain  both  in  range  and  de- 
flection, according  to  the  direction  in  which  the  wind  is  blowing.  Another 
objection  is  tliat  very  long  projectiles  require,  as  before  explained,  a  very 
rapid  rotatory  motion. 

Tlie  length  of  projectiles  for  rifled  ordnance  is  generally  from  2  to  2J 
calil>res,  but  bidlets  for  small  anus  are  sometimes  3  calibres  long. 

4.  Ftnetratioii  chiejiy  Dependant  upon  a  High  Final  Velocity,  and 
upon  ths  Form  of  the  Shot^Jjx  order  to  obtain  great  penetration,  a  high 
final  velodly  is  &r  more  advantageooa  than  great  weight;  and  the  form 
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of  a  shot  must  be  adapted  to  the  nature  of  the  material  fired  at :  if  the 
latter  be  soft,  it  is  better  to  have  a  pointed  Ik  ad;  if  hard,  a  rounded  point ; 
but  when  hard  metal  plates  are  fired  at,  a  flat  lieacl  has  been  found  to 
produce  the  greatest  effect.    Velocity  of  rotation  increases  penetration. 

5.  Best  Position  for  the  Centre  of  Gravity  of  an  Elongated  Shot. — 
Man/  opinions  are  held  with  respect  to  the  best  position  for  the  centre  of 
gnmly  of  an  elongated  projectile ;  but^  on  Hie  whole,  it  would  appear 
that  it  should  be  sitoated  yeiy  near,  or  actnaUj  in  the  centre  of  tiie  figure, 
for  the  effect  of  a  wmd  will  then  be  uniformly  distributed  over  the  whole 
length,  and  a  laodenite  velodly  of  rotation  will  give  stabiUtj  of  aads. 

AtkmtOfftB  OHamtd  {{y  ike  jEmg^osftimtofElongaUd  mi$ead  of  J^9hmcal 

Fr^eetUee* 

I  shall  now  p]-oreed  to  point  out  tiie  advantages  gained  by  the  sub- 
fltitution  of  elongated  for  spherical  projectiles. 

Advaiitages. — From  what  has  been  said  it  must  be  evident  that  the 
following  are  the  chief  advantages 

let  Very  great  accuiKy  of  fire. 

Snd.  Long  range. 

3rd.  Great  penetration. 

4th>  Small  charge,  and  therefore  much  saving  of  powder. 

Accuracy.^lt  has  been  shown  that,  except  for  very  short  ranges, 
elonp^ated  projectiles  are  fired  for  equal  ranges  at  a  h?ss  angle  of  elevation 
than  balls  of  similar  weight  (see  Table  1) ;  this  being  tli»^  cnsc,  the  chance 
of  striking  an  object  at  a  given  distance  must  be  evidently  greater  with  an 
elongated  shot  in  proportion  as  its  angle  of  elevation  is  less  than  that  at 
which  the  ball  must  be  thrown. 

It  has  also  been  espUuned  that  under  fSmniable  circnmBtanoes  the 
deflection  of  an  elongated  shot  fired  from  a  tifled  gun  is  constant  for  a 
given  range,  and  always  occurs  to  the  same  ode,  and  can  therefore  be 
allowed  for  in   laying."  ^ 

As  good  practice  can  now  be  made  at  3,000  yards  with  rifled  gtms  as 
could  formerly  hnvQ  been  obtained  at  a  range  of  1,500  yards  with  smooth- 
bored  ordnance,  and  with  projectiles  from  the  former  a  J) -foot  tarc:et  may, 
when  1,000  or  1,100  yards  distant  from  the  gun,  be  struck  nearly  evei^ 
time. 

Accurfzci/  of  Fire  of  Guns  compared  hy  probable  Sectangles.-^In.  order  to 
ascertain  &e  xdative  precision  of  ,  fire  of  different  ordnance  in  a  more 
satis&etory  way  than  can  be  done  by  a  meve  inspection  of  tables  of 
practice,  Gi^tain  Noble,  R. A.  proposed  to  ajpply  the  "  theory  of  proba- 
bilities" to  the  calculation  of  an  area  for  each  particular  gun,  bo  tiiat  a 
comparison  of  the  respective  areas  would  at  once  show  the  relative 
accuracy  of  fire  of  several  guns  under  trial.*  The  area,  being  derived 
from  the  results  of  practice  with  the  gim,  represents  a  space  witliin  which 
there  would  bo  an  equal  chance  of  any  shot  tired  from  the  gun  striking ; 
or,  if  a  given  number  of  shot  were  fired,  half  of  the  number  might  be 
expected  to  fall  within  the  area. 

*  (koirioaalP^enef  B.  A.IeitlMoii,voLipi«il7S4 
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The  following  areas  or  "  probable  rectangle^,"  as  Aey  •*«  weie 
calculated  by  Captain  Nolile  ftcm  Ibe  mtdte  of  ^racHce  at  Sl^oclMftyiiteflS 
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precision  of  fire. 

Circtimstanees  favoured  (0  ii«<^etfe  Shooting. — la  order,  howefet,  t» 

secure  this  accnracy  of  fire,  sxtppoping  the  powder  to  be  of  tmiform  quality, 
the  gun  TTinst  be  fired  under  the  followiHg  fa  vouraMc  circiltnstanoeB,  Viz.:— 

1st.  The  gun-carriage  must  stand  upon  a  level  and  sound  fdatfonatt* 

2nd.  The  distance  of  the  object  must  be  known. 
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Srd.  There  miust  be  soffielent  time  to  allow  of  ih^  gun  being  laid'' 
with  €8re. 

4ih.  TiiB  air  must  be  still,  there  being  little  or  no  ynnd. 
D^fieeHoH  afler  Vfrazing. — ProjeciileB  fii^d  from  ilSed  ^[tms  deviate 
T617  eotMidertiUy  ^fcft^r  grazing,  th)B  4^ectidn  Tarjing  iftrith  the  yelodty 
hrtition,  the  nature  of  the  ground,  &c.;  and,  therefore,  in  certain  cases, 
ins,  for  instance,  in  ftriitg  at  an  object  of  little  breadth,  tl^s  deflection  will 
evidently  impair  the  accuracy  of  fire,  for  if  a  shot  strikes  short  it  will 
most  probably  ricochet  wide  of  the  object.  Bhell  fire  has  now,  howcrer, 
become  so  general  for  almost  all  artillerj'  purj:)oses,  that  the  deflectiou  of 
elongatied  Jirojectiles  after  grazing  is  comparatively  iiinmportant. 

Very  long  Manges,  and  Circumstances  which  limit  Ranges  in  Practice. — 
It  k  necessary  to  make  a  few  remarfca  on  reiy  long  ranges,  and  on  the 
graotical  Uami  b>  liie  ranges  of  p^jectfleii  lik&i|ded  hr  general  [Service. 
The  felloiHng  ranges  hate  been  cmmed  from  rifled  ordnance : — 

A  BSlb.  shot  fired  from  an  Alfnlsferong  gtm  at  89*  of  elevation 

ranged  9,153  yards. 
A  S  lb.  shot  fired  from  a  Whitworth  gtnl  at  Sfd*  of  deration  ranged 
9,688  yards. 

A  175  lb.  shot  fired  from  a  gun  of  Mr.  L.  Thomas  at  37^"  of  eleva- 
tion ranged  10,075  yards. 
All  these  ranges  being  obtained  at  very  high  angles,  over  80°,  the 
angles  of  descent "  of  the  projectiles  must  have  been  very  great,  so  that 
the  dianoe  of  iiriking  an  object  In  tiUis  tiuiittl^  liroiiid  luA  certainly  be 
worih  tin  powder  expended. 

The  dimcnlt^  of  ju  lging  the  distaiicfey  of  laying  a  gnu  upon  an  object 
at  a  long  range,  apd  of  observing  tiie  effect  of  the  Hre,  also  the  distormng 
influence  of  tne  wind  during  a  long  time  of  flight,  ^vill  confine  the  ranges 
of  projectiles  used  for  military  purposes  within  2,000  yards,  or  perhaps  in 
Special  cases,  when  firing  at  masses  of  troops,  ships,  buildings,  &q,  to 
BjOOO  yards. 

It  is  not  to  be  denied  that  a  random  shot  may  now  and  then  do  a  great 
deal  of  damage  at  much  longer  ranges,  but  artillery  fire  must  not  depend 
on  chance,  and  dionld  ilierefbre  be  ceinfined  to  rang(»  at  wbich  tolerably 
eerUjn  eflbeta  can  be  produced. 

Saving  in  Powder. — The  dhaiges  inXh.  tfrMch  smooth-bored  ordnance 
arft  generally  fired  vary  from  J  to  the  weight  of  the  projectile,  but  rifled 
orarianoc  have  charges  of  only  from  ^  to  J  the  weight  of  the  projectile. 

Power  of  Ariillei^j  increased. — Combining  these  several  advantages,  \^e 
find,  that  by  the  emplojTUcnt  of  rifled  ordnance  with  t'longat^d  projectiles, 
the  effective  power  of  artillery  been  very  much  increased,  and  that 
this  increase  of  power  has  been  obtained  with  a  great  saving  of  time, 
projectiles,  and  powder. 

Th4  £ni^l(^fnmt  0/  Sykd  Field  ArtUki^y. 

Xi  viU  »9v  be  ^iitsiiiKmf^  coinfBi4«p  ^  inflneaBa  of  thie  iiaeoreaaed: 

power  upon  military  operalions. 

FrqjecUU  fur  Armitron^'a  l2'pounder  Field-piecei^^^  12-pounder 
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rifled  field-gmis  (Aimstrong)  are  supplied  with  only  one  kind  of  projectile 
called  ^  segment  ^ell,  whkli  can  be  nsed  as  a  Bhot>  shrapnel^  or  case. 
When  intended  for  a  shot,  no  faze  is  used ;  for  a  shrapnel  dieU  the  fbze 
must  be  axranged  so  that  the  shell  may  burst,  like  a  shrapnel,  at  a  short 
•  distance  before  the  object ;  and  for  case,  the  fiize  is  set  to  zero,  so  that 
the  shell  shall  explode  immediately  after  leaving  the  bore  of  the  gun. 
rhfit  successful  results  can  be  obtained  in  practice  with  this  shell  has  been 
fully  established ;  and  it  is  found  that  when  ttsed  as  a  shrapnel  the  pene- 
tration of  the  segments  is  very  great. 

Comparison  of  Effects  produced  by  Elongated  and  Spherical  rrojectiles 
respectively. — Kow  the  final  velocities  of  elongated  projectiles  being,  as 
already  shown,  so  much  greater  than  those  of  round  shot  and  Bbdl,  at 
all  but  Terr  short  ranges,  the  penetrating  effects  produced  by  elongated 
shot  and  eurapnel  (or  segment  shells)  must  necessavily  be  yery  much 
greater,  at  ordmary  or  long  ranges,  than  those  caused  by  similar  spherical 
projectiles.  In  the  case  of  shrapnel  fire  this  is  of  very  great  importance, 
for  one  of  the  chief  defects  of  ordinary  shrapnel  practice  from  smooth- 
bored  pieces  is,  that  the  penetrations  of  the  bullets  are  geneiallj  veiy 
slight  at  ranges  over  1,000  yards. 

The  ammunition  of  our  field  guns  has  certainly  been  simplified  by  the 
introduction  of  a  single  projectile,  but  this  shell  would  be  useless  in  many 
situations  where  the  common  shell*  of  the  24-pounder  howitzer  might  do 
considerable  execution ;  and  at  close  (Quarters  the  former,  depending  for  its 
action  upon  the  proper  adjustment  of  a  fbse,  would  be  very  inferior  to  the 
ordinary  case  shot,  especially  as  two  of  these  can  be  fired  together. 

SiinpUfication  of  MatdrieL^Oui  materiel  has  in  some  respects  been 
Bimplified  by  the  introduction  of  rifled  f  Aimstrong)  field  gunsf  of  only 
one  calibre,  but  this  simplification  was  adopted  in  the  Frendb.  artiUeiyy  by 
the  Emperor  Napoleon,}  long  before  rifled  ordnance  were  used. 

Peculiar  Circumstances  affecting  the  Accurac//  of  Eire  of  Field  Pieces.-^ 
It  is  very  difficult  to  obtain  precision  of  fire  in  the  field  for  the  following 
reasons  : — Tlie  giui-caraago  rarely  stands  on  even  ground,  or  on  exactly 
the  same  ground  twice.  The  difficulty  of  judging  distances  and  of  laying 
the  gun  is  very  great,  for  the  objects  are  generally  moveable,  and  are 
frequently  obscured  by  dust  and  smoke.  Haste  and  oarelessneBB  in  laying 
the  piece  ase  often  unadToidahle  when  uncorered  guns  aie  serred  under  a 
heavy  fire. 

Results  which  cm  he  pradicaUy  attainid  lottk  EiJUd  Field  Pieces. — We 
must  not  therefore  expect  the  astounding  effects  often  said  to  be  obtained 
on  targets  at  experimental  practice,  but  must  be  content  with  the  attain- 
ment of  the  practical  advantaircp  that  have  been  pointed  out.  At  the 
commpDcement  of  an  action,  or  in  annoying  reserves  or  troops  at  a  dis- 
tance of  even  2,000  yards,  very  great  effects  may  doubtless  be  produced 
with  the  projectiles  of  rifled  field  guns.    At  ranges  of  1,000  or  1,500 

*  Tfae  241b.  shelt  eonteim  18 os.  of  powder;  the  121b.  Mgrnont iholl only  81  dn. 

Just  sufficient  to  open  it. 

f  A  light  12-poiinder  gun  of  6owi.,  ouiTiiig  a  01b.  pfojootUo,  hM  lately  been  intro- 
duced for  the  Horse  ArtiUeiy, 

X  When  PMtet. 
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yards,  they  may  be  confidently  expected  to  do  fearful  execution  among 
compact  bodies  of  troops,  and  to  dismount  an  enemy's  field  guns.  At 
very  short  ranges  up  to, 300  yards,  the  fire  of  jtjth-bored  field-pieces  will 
do  us  much,  if  not  more  execution,  than  that  of  rifled  guns  not  adapted 
for  case  shot. 

It  his  been  fiom^uDM  Merted  fliftt  ilie  InmaMd  power  of  rifled  small 
arms  wiU  m  future  enable  fhem  ^jmckly  to  sOenoe  battezies  of  artilleiy ; 
btit  ereiy  one  who  has  had  praobeal  experience  in  warfare  knows  well 
that  xiflemen,  unless  completely  coyered,  will  do  but  little  harm,  and 
often  even  disperse  when  plied  with  shell  £rom  smooth-bored  pieces.  So 
that  rifled  guns  provided  with  shrapnel  or  segment  shells  have  little  to 
fear  under  ordinary  circumstances  from  the  fire  of  small  arms.  In  certain 
rases— as  when  men  are  posted  in  buildings  or  when  firing  from  behind 
parapets — riflcmon  can  undisturbed  take  deliberate  aim,  and  their  fire  will 
no  doubt  be  very  harassing  at  considerable  ranges?. 

The  Superiority  of  Rijied  Pieces  for  Guns  of  Position. — The  superiority 
of  rifled  over  smooth-bored  position  artillery  will  be  very  great ;  for,  as 
the  pieces  intended  for  position  guns  are  generally  used  at  long  ranges, 
thej  can  be  carefolly  laid— they  maj  sometimes  be  proTided  with  plat- 
forms, and  in  certain  cases  with  small  parapets  ibr  cover.  The  rifled 
20-pounder,  which  is  intended  for  a  gun  of  position,  when  compared  with 
the  smooth-bored  18-pODnder,  has,  besides  the  greater  range,  accuracy, 
and  penetration  of  its  projectiles,  the  following  advantages  :  The  weight 
of  the  rifled  gun  is  not  half  as  mnch  as  that  of  the  smooth-bored  piece;* 
the  carriage  of  the  former  is  very  much  lighter  than  that  of  the  latter; 
the  pr  .jectiles  of  the  rifled  piece  are  the  most  powerful,  and  are  fired  with 
only  half  the  charge  used  for  the  shot  and  shell  of  the  Kuiuoth-bored  gun. 

The  total  weights,  gun  and  carriage,  of  the  32-pounder  howitzer  and  of 
the  20-poimd  imed  gun  are  about  the  same ;  that  of  the  howitzer  being 
rather  the  lightest  l!he  projectiles  of  the  howitser  aie  rather  more 
formidable  in  themselves  than  those  of  the  rifled  gun— for  the  common 
shell  of  a  32-pounder  homtaer  weighs  24^  poxmds,  and  has  a  burster  of 
1  pound  2  ounces ;  the  common  shell  of  20-pound  (rifled)  gun  weighs 
21  pounds,  and  has  a  burster  of  1  pound.  But  the  effective  power  of  the 
rifled  gun  is  very  much  greater  than  that  of  the  howitzer,  on  account  of 
the  inaccuracy,  short  ranges,  and  low  velocities  of  the  shells  of  the  latter. 
The  18-pounder,  weighing  with  its  carriage  74  cwt.,  is  a  most  unwieldly 
affair,  and  could  never,  imless  the  roads  were  good,  keep  up  with  an  army 
on  the  march. 

MiJUd  ArHUerp  far  Siege  and^Qarriwn  Service. 

Qum  and  Ammunition  for  Siege  Artillery. — The  smooth -bored  and 
rifled  pieces,  with  their  respective  projectiles,  used  as  siege  guns  in  our 
service  may  be  compared  by  an  inspection  of  the  following  table 


*  B«oaaM  th«  former  ia  made  of  wzonghi  instead  of  cMt  iroBt 
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It  may  be  seen  that  the  rifled  gun  has  the  following  advantages  *Tlie 
gun  is  lighter  than  eHher  of  the  others,  and  the  total  weight  of  gun  «nd 
earriage  is  also  1h»  lightest  of  Uie  four;  tins  is  of  gKat  importimoo,  fat 
ilia  transport  at  hearjr  oidnanoe  is  ttlwiija  diffiettit   31ie  ehai^  of  tlw 

rifled  gon  is  much  leM  than  thai  aeee88ai7  for  the  smooth-bored  pieces, 
and  the  shell  contains  more  powder  than  the  others.    The  hollow  shot  of 

the  8-iiicli  gim  is  rather  hcaner  than  the  polid  shot  of  the  rifled  pieoe,  \mi 
tlie  latter  would,  at  all  but  very  short  ranges,  have  gi'eater  velocity,  and 
would  do  the  greatest  amount  of  work  (w  v^)  upon  a  revetment. 

The  smooth-bored  pieces  in  the  table  are  also  supplied  with  shrapnel, 
case,  and  grape,  and  the  rifled  gun  with  segment  shells ;  so  that,  pLOvided 
Ihe  latter  cadi  he  depended  upon  ai  dose  quacters  (m  sonticB,  &e.},  iihiGli 
it  is  siiid  thej  can  be,  a  great  simplificatlDn'of  anunmiitsoii  will  harp  Imnii 
made  without      saciifice  of  useralness.' 

Circumstances  favourable  to  Accuraaj  of  Pite  vn  a  Siege. — In  a  siege, 
except  during  a  reiy  rapid  bombardment^  thwe  Is  plenty  of  time  to  lay 
the  guns  with  care,  and  as  the  objects  are  generally  stntirmnTy,  and  the 
gun-caniages  Ftainl  nn  ])latforms,  great  precision  of  fire  luav  (Iciibtless  be 
obtained  with  projectiles  Jtired  from  rifled  guns.  This  precision  is  of  the 
very  greatest  importance,  for  in  a  siege  the  objects  to  be  struck  are  often 
of  small  extent;  for  instance,  when  firing  through  the  embrasures  of  t^e 
fortress  at  the  guns  inside  them,  or  in  throwing  a  nixmber  of  projectiles  at 
exactly  the  same  portion  of  a  wall  or  parapet. 

Power  of  Siege  Artillery  greatly  increased.— It  must  aj^ar  then  &om 
what  has  been  said  that  the  requisite  destructive  effects  upon  the  ordnance, 
revetments,  &c.,  of  a  fortress  can  now  be  produced  with  the  projectiles  of 
rifled  ordnance  in  n  much  shorter  time,  w^th  a  less  quantity  of  nmmuni- 
tion,  and  at  a  far  longer  range  than  formwly.   Q3iat  this  is  practicaiij  the 
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case  has  been  proved  ii^  9,  gre&^  m&.^u^§  ^P^r|iiM|DtB  in  £)ngUxKl  an^ 
on  the  Continent. 

J^xfermeiita  in  MJngland.^An  aoooimt  0^  fopie  ca^iimeniB  cmiod  on 
in  this  cotfntiy  ^  teal  tli9  respective  powers  of  xifled  and  smooth-bored 
guns  {n  breadung  n^isoniy  at  a  long  range,  viz.,  1,032  yands,  is  given  in 

m  Proceedings  of  ^e  Boyfj  Artilleiy  Institution.  With  regard  to  these 
experimentui,  Ibe  Ordnance  ^eleot  dommittQe  made  in  their  Beport  th^ 
|c»Uow{ng  remarks  :— It  appears  that,  irrespectively  of  the  snperior  con- 
centration of  the  fire  of  the  rifled  guns,  and  its  consequently  greater  effect, 
they  actually  performed  half  as  much  work  again  as  the  smooth-bored 
guns,  with  the  diminished  expenditure  of  iron  and  gunpowder  noticed  in  a 
previous  paragraph."  Again,— "The  precision  with  which  the  guns  could 
be  directed  upon  any  point  it  was  intended  to  strike  gave  them  advuutugcs 
with  which  no  smooth-bored  ordnance  firing  from  sack  a  distance  conld 
Qompe^i  and  iJ^e  same .  circumstwces  wpnld  b%ye  rendered  it  alnoat 
impoflsilkiA  to  ca^v^^padi  or  d^bnd  tb^  fi>r  tiie  fire  n^gtA  bare  been 

cpntinned  witli  p^flec^  safety  to  t^Bti^^g  columns  until  they  wera 
nitfun  a  very  few  yards  of  it,  sweeping  away  |J1  obstacles  as  fast  as  they 
could  be  laid)  and  witbo^t  ttie  slightest  i^terruptipii  frpiQ  t)M  innajce^  of 
t)ie  defenders,  the  battery  being  quite  out  of  their  range.'* 

Pi^ssian  Experiments. — An  abstract  of  the  Prussian  experiments  at 
Julich  in  1860  is  given  in  the  "  Professional  Papers"  of  the  corps  of 
Koyal  Engineers.    The  conclusions  drawn  from  these  experiments  were : 

That  rifled  ordnance  can  be  employed  advantageously  for  firing  at  a 
covered  ol^ject,  not  visible  from  the  battery,  at  longer  ranges  than  smooth* 
bqp^  pieces}  that  rediH^  ciiarges  may  be  used  successfully  with  pro- 
jeetales  ftom  rifled  guns ;  tbal  ^  efifeet  <^  tbe  sbells  ftm  tbese  pieces  is 
so  great  f'  ^tber  jujiwn4g  ^  ordnsBSce  are  i^eqinred  fisf  bxeacbing  j  that 
l^ateg.  AreLfroni  1 )  ifled  guns  are  sufficient  to  breach  quicWjr  % 

goo9  ir^inff  vdodeyajie  strengi^i  ttiat  ^7-j^np4  sheUs        ^  same 

pieces  can  destroy  in  a  short  time  embrasures  in  the  strongest  masonry ; 
and  that  57-])ound  shells  from  rifled  guns  can  breach,  with  a  comparatiyely 
small  expenditure  of  ammunition,  the  strongest  masonry." 

The  40-poimd  Armstrong  gun  fires  a  common  shell,  which  contains 
8  ounces  more  powder  than  the  above  57-pound  shell.  The  angle  at  wliich 
the  shells  were  fired  to  breach  a  block-houise  that  could  not  be  seen  from 
the  battery  was  abo«t  ^i^;  so  tbat  the  ang|a  d  descent  of  the  shells 
ifould  be  is^\  8^**. 

JKfMiftt  10  Qriimr$  Praotke, — ^It  is  lieihaps  nnneeessaiy  to  remark 
%it  resulia  aqaal  to  tlie  above  cannot  ba  expected  in  actual  waiiare  where 
conditions  are  less  iamrable  to  precision  of  fire ;  but  the  great  supe> 
riority  of  rifled  over  smootb-bored  ordnance  for  breaching  can  hardly  be 
doubted.  As  before  observed,  the  point  of  an  elongated  projectile  droops 
during  flight,  unless  the  velocity  be  very  low ;  so  that  more  penetration 
can  most  probably  be  always  obtained  with  elongated  than  with  spherical 
projectiles  fli-ed  under  similar  ciicumstances. 

Ricochet. — Elongated  shot,  on  account  of  tbcif  ictaiory  motion  causing 
fhem  to  deflect  f^r  grazing,  are  certainly  not  so  well  adapted  for 
ri^jochet^**  fi]:e  u  the  bfdls.  of.  the  smoo^-|)or^4  Pieces-   Sn^  ^  artillery 

QfBcer  iodd,  l  ^i^  vmm^i  mi  tm^  i/^  wv^  flM^  im  rvv  low 
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yelocities,  so  that  they  may  make  a  couple  of  bounds  in  a  work,  when  he 
can  fire  these  shot  as  shells,  or  obtain  common  shells,  which  may  be 
exploded  after  clearing  the  enemy's  parapet.  Those  who  liave  had  much 
gun  practice  will,  I  think,  agree  with  me  that  it  is  far  better  to  rely  upon 
the  explosion  of  a  shell  than  on  the  bound  of  a  shot  moying  yeiy  slowly. 

BiJUd  Ordnance  for  Oarrison  ArtilUryl'^lik  estimating  the  probable 
effeet  of  the  employment  of  lifled  ordnance  on  siege  operations,  we  must 
remember  that  tiiese  gons  will  greatly  increase  the  means  of  defence*  It 
is  reiy  eaaj  to  talk  of  breaching  and  enfilading  works ;  but  eogineers  do 
not  genenuly  allow  these  things  to  be  done  without  at  least  a  great  deal 
of  preliminary  work.  The  effective  ranges  of  guns  being  Increased,  lines 
of  defence  will  be  lengthened,  revetments  will  be  covered,  and  every 
possible  advantage  taken  of  the  nature  of  ground  to  nullify  the  effects  of 
fire. 

Those  who  served  in  the  first  bombardment  at  Sebastopol  must  re- 
member that  a  considerable  number  of  guns  were  soon  dismounted  and 
men  UQled  even  by  the  fire  of  smootfa-bcHred  gmis  at  ranges  of  1,600  and 
1,700  yards ;  and  it  will  doubtless  be  a  yery  difficult  mng  to  establish 
batteries  under  a  heayy  fire  of  good  rifled  ordnance.  The.  fire  of  laige 
segment  or  shn^nell  diells  will  be  the  most  effectual  way  of  distoihing 
working  parties. 

Being  an  artillery  officer,  I  do  not  presume  to  give  advice  as  to  the  best 
way  of  protecting  revetments,  but  I  may  perhaps  be  allowed  to  suggest 
that  they  should  be  covered  as  much  as  possible,  and  that  portable  iron 
slabs  of  requisite  thickness,  which  like  Thomycroft's  could  be  easily  put 
together,  might  be  kept  in  the  fortress,  and  placed  when  necessary  before 
the  part  of  tlie  masonry  attacked.*  Iron  being  so  evr^^^-'W-*  wj. 
used  in  compavaliire^  smaU  qmmtilies,  am'  attached  penusM.;  ^ 
works  here  and  there  the  besieger  could     tt^^  -  J^t 

e&ed ;  but  if  the  iron  be  removable  it  need  not  be  placed  beidi^he  ^oint 
to  be  breached  is  known* 

Hi/led  Ordnance  in  Coast  Batteries. — The  employment  of  rifled  ordnance 
for  naval  warfare  is  beyond  the  limits  of  my  subject,  and  I  will  therefore 
only  remark  that,  as  regards  precision  of  fire,  land  batteries  possess 
several  advantages  over  ships,  for  the  gun  carriages  in  the  fonner  stand 
on  sound  level  platfonns,  while  those  on  board  ship  rest  on  an  unstable 
surface,  which  must  greatly  interfere  with  the  accuracy  of  the  practice ; 
the  ranges  would  most  probably  be  known  to  the  men  in  the  battery,  but 
not  to  Aoee  on  the  ship ;  also  that  shells  produce  little  effect  on  parapets 
or  massiTe  walls,  compared  to  the  tenibie  destrudion  created  by  theur 
explosion  inside  a  TcsseL  Now,  howeTer,  that  ressels  are  bdng  plated 
with  iron,  they  will  be  comparatively  inYidnersble,  at  least  to  shells ;  but 
it  is  to  be  hoped  that  the  safe  and  rapid  movement  of  our  vessels  will  not 
be  sacrificed  to  mere  security  from  the  effects  of  fire.  An  extensive  series 
of  experiments  have  lately  been  carried  on  to  ascertain  the  effects  produced 
by  projectiles  fired  from  rifled  ordnance  upon  wrought  iron  of  different 
lands,  but  the  results  have  not  yet  been  published. 

*  We  shall  thuB  b«  following  the  example  of  the  Ancients,  who  used  to  lei  down 
of  wool  trom  the  top  of  the  wall  to  deadeo  the  shock  of  the  batteriog-ram* 
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Concluding  Remarks, — Haying  now  briefly  considered  the  various  parts 
of  my  subject,  1  will  conolnde  by  stating  my  opinion,  that  the  iiicrt  ascd 
power  of  riiled  anus,  both  muislvLts  and  ordnance,  mil  doubtless  liasten 
military  operations,  on  the  field  or  in  sieges,  but  that  I  sec  no  reason  for 
change  in  the  employment  of  the  thxee  arms  of  the  service,  each  being 
as  neeessary  for  itt  own  peoofiar  work  as  it  baa  ever  been.  It  will  now 
be  neoessarf  to  move  troopli  wHk  mm  rapidity  Uuul  fincineify  to  aivdd  flie 
deatmctiTe  effects  of  fiie ;  and  foot  the  same  reason,  men  mnat  not  be  kept 
in  maaaes  but  in  lines,  even  at  oonsiderable  ranges.  Troope  nrast,  how- 
ever, eventually  come  to  close  quarters  in  an  engagement,  in  an  assault, 
or  in  any  other  operation,  and  the  new  arms  will  then  be  of  no  advantage 
to  either  party/  Fortunately  for  us,  British  soldiers  are  possessed  of  the 
two  nmst  essential  qualities  of  courage  and  coolness,  useful  alike  in 
enabling  them  to  remain  steady  under  a  heavy  fire  at  long  distances,  or  to 
make  tne  best  nse  of  their  weapons  in  the  excitement  of  close  quarters.  • 
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Friday,  April  25tb,  iae2. 


Lieut.-General  W.  T.  KNOLLYS,  Vice-Prtrident  of  tlie  GomiGil  of  Mili- 
tary Educatioay  in  the  Gliair. 


MILITABY  SKETCH  OF  THE  PRESENT  WAR  IN 

AMERICA. 

By  Major  F.  Milleb^  B.A.,  V.C 

The  interest  which  we  naturally  feel  in  the  American  war  has  been 
fed  from  day  to  day  by  the  special  correspondenoe  of  the  leading  journals, 
and  llie  ordinaiy  inteiUigence  of  daily  or  weekly  papers.  But  t2iose 
notioeSy  Talnable  as  they  are  for  the  preparation  of  regular  nanatiYeSf  axe 
apt  to  eonfose  as  much  as  they  inform  ixs^  unless  ire  oETe  the  opportunity 
to  treat  them  as  a  study.  They  group  together  events  widely  separated 
from  one  another  both  in  time  and  place  ;  they  include,  in  one  short 
paragraph,  intelligence  from  the  Atlantic  coast  and  the  rivers  of  the 
West ;  they  give  one  day  flying  reports  which  they  contradict  the  next, 
and  they  republish  the  same  incidents  in  a  new  form  a  moiith  afterAvards. 
When,  therefore,  I  was  asked  to  give  a  lecture  on  the  subject,  I  felt  that  I 
might  do  bome  iervice  in  collating  these  scattered  accounts,  and  in  pror 
dncing  a  ooonected  sketch  Iheir  voluminons  materials*  Brief  and 
incomplete  as  tlie  result  may  be>  it  may  yet  lighten  the  labour  of  other 
students,  or  increase  the  interest  of  following  the  future  operations,  by 
rendering  more  olear  those  which  are  past. 

I  need  hardly  say  that  a  lecture  delivered  in  this  room  should  be  some- 
thing more  than  a  mere  summary  of  fa<  (s.  If  it  trcnts  of  military 
history,  it  should  point  oiu  how  far  principles  were  vindicated  by  the 
results  of  observing  or  neglecting  established  rules,  and  how  any  new 
weapon  or  any  new  feature  in  the  equipment  of  an  army  inlluenccd  its 
movements  or  affected  its  achievements.  If  this  ideal  is  but  little 
realized,  1  must,  in  this  instance,  beg  your  indulgence  ;  I  could  only  give 
an  Hour  or  two  of  the  evening  to  my  task,  and  it  is  &r  more  laborious  to 
hunt  for  faots  through  the  extensive  columns  of  daily  papers  than  to 
study  a  subject  when  it  is  already  arranged  in  books.  Moreorer,  it  is 
mwm  more  difficult  to  describe  concisely  half  a  dozen  disconnected  opera- 
tions, without  definite  beginning,  without  unity  of  plan,  and  not  yet 
ended,  than  to  master  a  campaign  directed  by  skilAil  oommandeES  and 
executed  by  men  well  acquainted  with  their  work. 
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&r  bigi^  iQilerfflt  conn^oted  vilih  ibe  preseat  ojperatlo;k8  witb  the 
desul^qiy  m^rcjife  fmd  petty  skirmishes  in  tlic  Brst  moj^tbs  of  tiie  war. 
When  once  the  mea  can  be  velied  on  for  marches  and  iiuuusuvres,  whea 
they  are  able  to  do  wh^t  an  army  ought,  there  ia  m  reason  why  the  cele- 
brated campaigns  of  the  Old  World  sliould  not  be  equalled  in  the  New. 
America  may  yet  produce  generals  of  the  highest  order,  but  it  is  to  be 
wished  that  she  should  ire^nl;^  fiom  giving  them  u^ea  in  anticipation  of 
their  achievements. 

My  purpose  being  to  touch  upon  mvh  points  only  as  might  be  developed 
into  a  militaiy  history,  I  pass  over  m  eileuoc  the  causes  which  led  to  the 
aepart^tiou  of  the  Southern  and  t^e  No^^hern  States.  But  we  ought  to 
h(uat  in  mbiid  Uie  time  at  wbieb  a  rapture  im  serionsly  spoken  of  as  not 
gbIj  pofinble  but  probable^  beoauae  we  mey  fidrly  prevope  that  ibe  miU« 
taiy  preparations,  on  one  iide  at  leaaty  may  be  traced  back  to  1^  date. 

It  was  in  the  early  part  o|  November,  1860,  when  the  vmoqeM  of  the 
BepubUcan  party  in  the  contest  for  electing  a  President  was  no  longer 
doubtful,  that  excitement  began  to  be  shown  j  it  gained  strength  when  the 
result  of  the  ballot  was  declared ;  and  serious  apprehensions  began  to  be 
felt,  which  were  soon  to  l>e  fully  realized.  On  the  13th  December  certain 
representativef?  from  Southeru  States  had  a  meeting  at  Washington,  in 
which  they  declared  that  all  hope  of  an  honourable  adjustment  was  extin- 
guished, and  that  their  only  refuge  lay  in  a  prompt  secession.  Within  a 
few  days  the  declaration  waa  redtraed  to  practice.  Qn  the  19th  December 
Sooth  Carolina  took  the  leed,  and  TeaolTed,  by  a  uaaalmons  vote,  to  witl^* 
dziw  icmm,  tbt  Pedeial  Oeoetitution;  Flotiday  Mjaaissippi,  Alabama,  and 
Geosiia  followed  ber  example  ear^  in  January,  and  in  all  l^se  States 
posaeansii  was  taken  of  the  forts  and  arsenals,  which  were  generally  leil 
without  any  military  foroe  to  protect  them.  Fort  PickenS)  near  Pensacola, 
and  Fort  Sumter,  at  the  entrance  to  Charleston  harbour,  escaped  this  fate 
from  having  small  crarri'^ons  of  regular  troops.  The  surrender  of  the 
lattx^r  ^rns  ofHcinlly  demanded  from  President  Buchanan  by  a  Special 
Comniissioiier  sent  to  Washington,  and,  of  course,  refused. 

But,  though  not  yielding  in  this  point,  the  Goverunient  remained  almost 
inactive.  The  President  said  that  he  refrained  from  sending  any  rein* 
fineementa  to  a  threatened  point  ket  ihqi^  dioiUd  be  K^arded  as  a  mena<^ 
ef  ooemoni  and  tbvs  faanoA,  to  the  dimaeted  an  exewe  for  aa  outbreakt 
Aftarwuds  the  Seeretary  of  Wax  anBooaoed  that  leinforaemeiite  wovdd  be 
senl  to  any  poal  if  thejr  were  demanded  by  the  officer  in  ohaigOi  or  if  ^Mff 
seemed  to  be  required  for  safety's  sake*  With  this  the  people  were 
oontent ;  New  York  quietly  followed  her  commercial  businessi  and  Wash- 
ington  swarmed  with  plnce-hiintors,  anxious  only  about  getting  appoint-* 
ments  untlrr  the  new  administration.  The  Seoeders,  on  the  other  hand, 
declared  their  intention  of  seizing  those  forts  which  had  hitherto  escaped 
their  grasp :  they  began  to  throw  up  batteries,  and  put  s:uns  in  position, 
to  enroi  men,  and  prepare  munitions  of  war  ;  at  Charleston,  which  had 
beeome  the  point  of  principal  interest}  an  attack  on  Port  Supter  was  daily 
meeted. 

nearly  twa  moBtitB  p^ed  in  tUt  jffmumti  Major  iLndersoiif  iha  offioet 
in  ewnaranyl  al  Bert  Boaiteri  thweplRd  rfsafoTHwumta^  hot  ibe  Gabiaetr 
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not  acting  up  to  the  Secretary's  annouDcenient,  was  divided  in  opinioa 
about  sending  them,  and  reporte  were  generalljr  current  that  the  place 
woald  he  given  up.  The  very  day  was  menttoned.  On  the  2drd  <»f 
March  Uie  gazrieon  was  to  be  withdrawn,  and  an  <^>podte  ramoar  that 
each  a  etep  was  not  qnite  decided  was  posltiTely  oontradicted  by  a  Wash- 
ington paper. 

With  this  chance  of  obtaining  pOBsesiion  by  fiur  means,  the  Confederate 
States,  as  they  began  to  call  themselveg,  were  for  the  time  content ;  there 
was  too  much  risk  connected  with  a  war  to  hurry  on  without  necessity 
such  a  step  as  must  inevitably  cause  one.  But  on  the  6th  of  April  there 
came  news  that  reinforcements  of  men  and  an  armed  squadron  had  been 
ordered  to  Charleston  ;  then  their  activity  broke  into  new  life;  5,000 
more  men  were  called  out,  fresh  batteries  were  thrown  up,  the  supplies  of 
food  hitherto  allowed  to  go  fiom  the  town  to  the  ibrt  were  immraiately 
stopped,  and  Major  Anderaon  was  siunmoned  to  sunender  Ae  place.  . 

On  reedTing  his  refosal  the  attack  was  ofteed.  Firing  froin  the  bat* 
teries  began  at  four  o*okdk  on  the  morning  of  the  12th  of  April;  it  lasted 
all  that  day,  and  was  renewed  on  the  next.  Several  steamers,  tardily 
arrived  with  the  reinforcements  on  board,  watched  the  cannonade  from 
the  harbour's  entrance.  At  one  o'clock  the  Federal  flag  was  hauled  down^ 
and  Major  Anderson  surrendered  on  ea^y  terms. 

As  being  the  first  collision  in  so  remarkable  a  war,  this  cannonade  of 
Fort  Sumter  has  a  claim  upon  onr  interest,  but  the  contemporary  accounts 
in  the  American  papers  threw  over  it  such  an  air  of  burlesque  as  it  will 
hardly  recover  in  tiie  present  generation.  Stripped  of  its  l^utorieal  im- 
portance it  has  but  litde  left;  3ie  contest  may  have  been  severe  and  the 
gallantry  great,  bat  one  could  not  resist  a  smile  on  learning  that  a  sshite 
whii^  was  fired  to  celebnite  the  ^victoiTy  and  during  wlmdi  a  gun  borsty 
killing  two  men  and  wounding  four  otneiSy  did  in  a  moment  more  serioas 
miafthlwf  than  was  inflicted  by  the  two  parties  logethery  during  the  inces- 
sant cannonade  of  one  day  ana  a  half. 

The  news  of  the  Federal  troops  having  been  driven  by  force  out  of  the 
last  point  which  remained  to  them  between  Chesapeake  Bay  and  the  Gulf 
of  Mexico  stirred  up  the  indignation  of  the  North.  The  apatlij  of  the 
people  was  immediately  chaoged  into  an  intense  excitement,  and  the 
passive  attitude  of  the  Government  was  succeeded  by  a  due  energy.  War 
was  formally  deolsied  on  the  next  day  but  one  to  the  leoeipt  of  the  intd- 
ligence;  75^000  of  the  mili^  were  ordered  cut  by  the' same  prodsmalicn; 
three  wedn  afterwards  42,000  Tolnnteers  wen  called  for,  22fiOQ  men 
added  to  the  regular  army,  and  18,000  seamen  decrsed  for  die  nary. 

These  troops  were  to  be  furnished  in  set  proportions  by  the  farious 
States,  and  the  demand  for  them  became  a  test  of  allegiance;  in  the  north 
and  north-west  they  were  enthusiastically  furnished  ;  in  other  dilutions 
they  were  emphatically  refused.  The  Governor  of  Missouri  denounced 
immediately  and  strongly  the  requisition  of  troops  for  such  an  object. 
"  Not  one  man,"  said  he,  "will  the  State  of  Missouri  furnish  to  carry  on 
such  an  unlioly  crusade."  The  Governor  of  Kentucky  used  similar  lan- 
guage. Tennessee,  Arkansas,  Virginia,  and  Ndih  Carolina  want  tether; 
they  seceded.  In  Maryland  tbe  Leigislstoe  adapted  a  vmohitiaii  which 
condemned  the  war;  tlie  Gmiam  olijected  to  tnapt  frcm  the  M<ntheni 
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States  going  throiigli  Baltimorei  and  the  lower  classes  actually  opposed 
flidr  papNige.  A  Mimwahmotts  regimeni  on  its  way  to  Waahington  had 
to  fi|^t  its  ynj  through  ibe  mob,  tSad  a  Pennsjlvaiuaii  regiment  not  yet 
supplied  with  anu  was  driTen  back  from  tliA  town.  To  make  the  route 
pofiitiy^y  impraotlMble  the  railway  bridges  were  destroyed.  So  deter« 
mined  was  the  opposition,  that  levies  from  New  England  had  to  be  sent 
round  by  sea  from  New  York  to  the  head  of  the  Chesapeake,  mitil  (about 
the  14th  of  May)  Baltimore  was  forcibly  occupied  by  F^eral  troops,  the 
railway  gnarded  by  sentinels,  and  martial  law  proclaimed. 

Bapidly  as  the  call  to  ai'ms  was  auiswered  oa  the  north  side  of  the 
Potomac,  it  could  not  pravent  the  loss  of  two  important  places  whioh  the 
mere  presence  of  a  &w  handled  men  would  have  sared.  On  the  18th  of 
April,  a  body  of  Vuginians  went  to  seise  Earjp&fB  Feny,  wheie  diere  was ' 
an  arsenal  with  15,000  stand  of  arms.  Hearing  of  their  approach,  and 
unable  to  oppose  it,  the  officer  in  charge  filled  the  buildings  with  stEaWy 
set  fire  to  the  establishment,  and  departed.  On  the  same  day  the  nayy 
yard  at  Norfolk  was  likewise  abandoned  and  burnt.  The  ships  lying  ia 
ordinary  there  were  fned,  or  scuttled  and  sunk;  and  the  only  one  in 
commission,  the  "  Cumberland,"  was  towed  away.  Nearly  a  year  after- 
wards this  ship  was  run  into  and  sunk  by  the  Merrimac,"  one  of  thu^e 
which  the  Fedetab  had  tried  to  destroy. 

<  .  Washington  itself  was  in  oonsideiaUe  danger  fixr  a  fortnight  after  the 
ontbreak  at  Gfaarieston;  its  escape  was  due  to  the  enemy's  weakness  only, 

Ibr  it  had  no  troops  in  garrison,  and  its  situation  was  most  exposed;  on 
one  side  was  Virginia,  which  had  actually  seceded,  and  on  the  other  was 
Maryland  opposing  the  passage  of  troops  sent  to  its  aid.  However,  by 
the  last  week  in  May,  militia  and  volunteers  had  arrived  in  sufficient 
numbers  to  make  it  tolerably  secure,  and  the  newspapers  had  already 
planned  magnihcent  and  immediate  operations,  such  aa  would  crush  out 
in  a  few  wedu  what  they  called  the  rebellion,  and  re-establish  the  Federal 
authority  in  every  State.  It  is,  then,  fiom  this  time— iWon- about  the  1st 
of  Hay—that  the  actual  campaign  may  be  said  to  begin;  let  us,  there- 
fore, in  anticipation;  of  il^  east  a  Quince  at  the  strength  and  resources  of 
the  rival  Powers.  . 

Both  being  without  any  standing  army — for  the  few  regiments  em- 
ployed to  watch  the  Indian  tribes  were  but  a  cipher  compared  to  the 
numbers  now  required — we  may  turn  at  once  to  the  population  as  an 
index  of  the  force  wluch  might  w  ith  equal  convenience  be  raised  on  either 
side;  and,  having  deducted  from  the  census  returns  the  neutral  States  and 
the  slave  populations,  we  shall  see  that  by  this  rule  the  Federals  would 
send  into  the  field  840,000  for  ererr  100»000  xsised  in  the  South.  This 
]s»  of  coai8e»  on.  the  supposition  that  an  equal  desire  to  fight  pervaded 
both  masses  of  people ;  but  if  there  were  only  half  the  enthusiasm  for  the 
Union  as  >  for  Secession,  still  the  men  of  the  South,  as  they  buckled  on 
their  swords  or  shouldered  their  -muslvets,  must  expect  to  be  outnumbered 
in  every  engagement.  Sooner  or  later,  this  human  tide  from  the  North 
would  be  pressing  upon  them ;  and  where  were  they  to  look  for  means  of 
strengthening  their  hold  or  of  stopping  its  protrress  ?  Not  to  fortified  « 
places,  for  inland  there  were  none.  Not  to  greater  facilities  for  moving 
troops  irom  point  to  point,  for  to  every  forty  miles  of  raihraad  in  the 
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South  there  were  one  hundred  in  tbe  North;  and  aasuiedly  not  to  the 
artlUery  and  small  anns,  for  in  lihese  tlie  iaMsnAty  of  die  fSo^A  ^rtm  HU* 
more  eonspicitoiu.  There  mre  hat  few  good  weafvoBft  hi  the  aneoale  and 
etoieS)  and  httt  few  ikiaiiuiheteries  capable  of  |Mrodfioiiigf  thdn ,  without 
the  command  of  the  sea,  mumlions  of  war  eould  not  be  obtained  from 
toeign  countries,  oad  the  stoch  ni%ht  be  exhanated  quiote  thaa  it  eooM 
be  eupplied. 

These,  then,  were  the  circumstances  under  winch  the  war  began.  Six- 
teen States  of  the  North  were  arrayed  against  eleven  of  the  South,  and 
three  were  neutral  or  divided.  The  North  had,  as  compared  with  the 
South,  more  than  three  times  tJie  white  population,  great  advantages  in 
equipment,  manufactories,  and  raihv;iy  communication;  an  entire  com- 
mand of  the  sea,  and  fourteen  times  the  nav  al  resources ;  its  commerce 
would  tmnain  unharmed,  except  by  an  oooaidonal  pmateer;  and  eyery* 
thbg  needfol  might  he  made  At  hone  or  obtamei^  from  abmad.  The 
fionlSh  mnst  ekpect  to  eee  its  trade  ratned,  its  coasts  inyaded,  its  liTers 
made  thoroughfares  at  the  enemy's  epnteidenee,  the  divided  iBtates  won  hy 
fforeey  and  then-^Men  the  resistance  die  might  continne  to  ofi^  mnet 
depend  on  the  unity  of  sentiment  among  all  classes,  and  the  degree  of 
Tesolution  which  survived  the  triah  Bhe  might  find  in  history  glorious 
examples  of  frreat  inrnsions  being  successfully  resisted,  and  of  weak 
inhabitants  becoming  invincible  in  the  defence  of  their  own  fircsid<  but 
euch  a  contest  is  full  of  bitterness  and  misery,  and  success  depends  on 
moral  qualitieSi  of  whose  existence  we  cannot  be  sore  until  we  see  theii 
efiecta. 

I  will  not  pretend  to  guide  yon  to  any  condnaions  bejrond  whift  tite 
based  on  the  rode  eompoiisons  I  have  maoe;  bnt  those  I  beg  you  to  keep 
in  mind  in  ohseirh^  we  snocessiTe  phased  of  the  war. 

For  six  weeks  after  war  was  deciaied  ihe  If^eral  troops  were  almost 
shut  np  in  their  own  capital ;  it  was  not  till  the  28rd  of  May  that  thej 
even  occupied  the  suburb  of  Alexandria,  on  the  opposite  side  of  the  rirei'; 
and,  having  advanced  so  fnr,  they  remained  stationary  nearly  two  months, 
fortifying  the  outskirts,  spending  most  of  their  time  in  the  bar-rooms  of 
the  town,  and  talking  alwa}^*?  of  advancing  to  Richmond  next  week." 
The  world  in  general,  knowing  how  unfit  they  yet  were  for  anything  but 
their  present  employment,  watched  mth  more  interest  the  two  isolated 
forts  called  Pickens  and  Monroe,  both  of  which  were  surrounded  b^ 
SeeesoionistSi  greedy  of  a  second  bloodless  Tictory. 

Fort  Monroe»  wHch  stands  at  the  entrance  to  die  Jismes  lliTer,  oppolite 
Nozfolky  had  been  strongly  rein^ed  by  the  first  arrivals  mil  the 
North,  and  its  commander  maae  tai  efibrt  to  rid  himself  of  his  beleaguers, 
ffis  attempt  ftiirnished  a  curious  example  of  the  blunders  -MxHk  iMj  be 
committed  by  raw  soldiers  in  the  hands  of  equally  raw  officers. 

Two  columns,  starting  from  different  points,  were  to  unite  at  the 
meeting  of  two  rontls,  and  proceed  together  against  the  enemy's  position. 
The  march  wa'^  made  at  night,  and  the  attack  was  to  begin  at  daybreak. 
At  the  appointed  time  the  first  regiment  arrived  at  the  fork  of  the  roads, 
'  and  the  second  had  approached  to  a  hundred  yards  distance,  when^ 
without  a  "word  of  notice,  the  first  opened  fire  with  artillery  and  musketlj 
Upon  it  flow  stiCh  k  &tei  blund^  e6uld  have  been  ttiMe  te^htfted 
p&oable,  especully  aa-the  u^SXkaj  fire  piom  it  was  not  oonfined  to  *  ftw 


Digitized  by  Coogle 


OF  THE  J^iSd&ini?  WAB  IN  XmBBICA. 


«47 


bewildered  men.  There  was  no  eneiny  in  eiglit  to  make  a  confusiou 
between  friend  and  foe;  there  could  have  been  no  enemy  in  the  direction 
from  which  this  unfortunate  regiment  had  arrived.  The  incident  is  a 
practical  caution  against  using  such  troops  for  the  most  simply  combined 
movements,  and  other  instances  occurred  in  course  of  the  campaign  to 
show  that  there  was  a  eontsmul  tHik  of  ttdl^  a  vaOske. 

The  reftt  of  th«  aetbns  in  1^  neigfaboitohood  were  principally  engage- 
Moists  betmai  toM  batterieft  and  gnnboafci  on  Ibe  Chesapeake,  anid 
<neeke  eominnanicating  with  it,— engt^E^sments  too  numerous  t  describe, 
too  unimportant  to  dwell  upon;  it  was  on  l&e  other  aide  of  Washington 
tiiat  piloepeets  or  cireoDuMainces  of  eidiier  side  ynxe  first  infiaei^ced  by 
force  of  arms. 

Western  Virginia,  widely  separated  from  the  rest  of  the  State  by  the 
parallel  ranges  of  the  Alleghany  Mountains,  is  equally  distinct  in  the 
general  occupations  of  its  inhabitants,  and,  as  a  natural  consequence,  in 
its  pohtical  opinions.  It  held  to  tJie  North ;  it  declared  itself  against 
secession  from  the  Federal  Government,  but  it  inconsistently  passed  a& 
ddfaumee  of  seoeflrion  tnah  its  owft  State,  and  proposed  to  create  itself  Into 
a  ftedk  one  by  ihe  banqje  of  KsNMta:  in  l£e  meaiitlaie  It  invited  tilie 
'^pNsdtice  of  'MaeA  troops  'ibr  ifa^  protection  and  encoorsgeitient  of  the 
loysl  inhabitants.  In  consequence  dT  this  a^ppeal,  tt'Clelkn  moved  l3u&e^ 
from  Cincinnati^  on  the  Ohio,  and  entered  on  the  campaign  with  energ^r 
find  good  fortune.  His  first  success  was  at  Graiton,  a  station  where  the 
railway  to  Wheeling  joins  that  which  connects  Cincinnati  with  Harper's 
FeiTy  and  Washington;  his  next  was  at  Philippa,  where  he  surprised  one 
<^the  enemy's  camps.  Turning  then  towards  the  hill  ranges,  he  attacked 
and  defeated  Colonel  Pegram  at  Rich  Mountain,  and  on  the  following  day 
had  a  much  more  important  success-  at  Beverley,  where  he  toolc  six  guns, 
and  claimed  to  have  routed  10,000  men^  ^ough,  more  probably,  half  l3iat 
nuinber.  Coming  up  witSi  ihe  retreating  anny  at  HuttonnHe,  he  routed 
^etti  again,  send  Genersl  Oamett,  ihe^  leader,  was  sli^.  A  detached 
fnroe,  acting  tmder  his  ordeite  in  ihe  Kanawha  Valley,  also  had  some 
imocesB  at  BaxbocoTille.  By  this  series  of  defeatSi  su^^d  within  six 
weeka,  seoesrion  was  crushed  in  that  part  of  the  .ooun^,  and  the  State 
<xovemment  established  at  Wheeling  was  lecognised  at  Washington  w  the 
CiOVcmment  of  Virginia. 

The  cause  la  red  but  little  better  in  that  mountainous  tract  which  lies 
between  Western  Virginia  and  Washington,  Harper's  Ferry  is  at  the 
point  where  the  easternmost  ridge,  as  it  is  generally  shown  in  uiaps,  runs 
up  to  the  River  Potomac  j  and  tiie  neighbourhood,  on  either  aide  of  the 
river,  was  occupied  Inr  about  15,000  Southern  troojps,  sent  up  to  help 
'tiiose  who  bad  'made  xdb  original  eeiaure*  So  imftortant  a  point  was  not 
likely  Hn  renuon  tiiidistmfbed»  and  at  the  end  of  May  laq^  bodies  were 
'mrmg  thither  from  Pennsylvania.  !lhdr  point  of  assembly  was  i^t 
jChambersburg,  whence  they  made  an  advance  in  force  on  ^e  12th  of 
dune;  frota  Washington  6,000  tnen  advanced  at  the  same  time,  an^  a 
column  was  reported  to  be  corning  simultaneously  from  the  West.  Not 
Tentox^xig  to  opj^we  this  combinationi  the  Southemejcs*  abaxi4oiVBd  the 

•  The  term  "  Southerner  "  was  used  throughoat  the  lecture  to  avoid  any  mkippre* 
h«nai<m  which  might  wise  from  tbes  imiiant^  ot  aound  in  Federals  and  Cosiederates. 
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])laoe  in  good  time  ^tlioat  firing  a  shot  They  took  ihe  direction  of 
Winchester,  foUowed  bj  a  brigade  of  Federals  under  Cadwallader,  but 
before  ooming  to  a  halt  thej  turned  in  a  north-westerly  direction,  and 
encamped  at  Ranker's  Hill,  twelve  miles  from  Martinsburg.  On  obsen^ing 
them  to  take  this  advantageous  position,  Cadwalladcr's  brigade  retired  to 
the  ferry.  In  this  camp  the  Southerners  remained  for  a  fortnight,  making 
one  or  two  successful  expeditions,  but  otherwise  inactive.  On  the  2nd  of 
July  they  received  an  attack,  great  and  conclusive  on  paper,  but  without 
any  apparent  influence  on  their  position,  for  on  the  15th  of  the  month  the 
Federal  forces,  15,000  strong,  were  again  advancing  upon  them  at  llie 
same  place.  General  Patterson  commanded  these  Fedmk;  He  'was  par* 
ticniarly  instmcted  to  threaten  the  Southerners  at  Winchester,  and  prevent 
ihem  from  joining  their  main  body  at  ManasBSSy  but  he  turned  off  to 
Charlestown,  and,  instead  of  holding  the  field,  was  said  to  be  busy  with 
plans  for  rebuildinn;  bridpjes  and  re-opening  canals.  It  is  only  fair  to  him 
to  say  that  his  division,  composed  of  men  organised  on  truly  American 
principles,  was  as  unsatisfactory  a  body  as  a  general  could  be  condemned 
to  command.  It  numbered  in  all  20,000  men,  out  of  which  there  were 
nineteen  regiments  whose  biiort  term  of  service  was  up,  or  would  expire  in 
a  fow  days ;  and  fifteen  of  them,  he  said,  zefbaed  to  stop  one  honr  beyond 
that  time.  A  "want  of  transport  waggons,  a  deficieniT'  only  too  likely  to 
exist,  m  another  excuse  ofoed  fcac  JuMf  but  the  GoTenunent  Had  snffisred 
by  bis  mistake,  and  iroiild  not  overlook  it ;  General  Banks  was  sent  to 
-  supersede  him. 

To  his  inactivity  in  not  preventing  any  junction  between  the  Southern 
troops  at  Winchester  and  those  at  Manassas  it  was  convenient  t-o  attribute 
a  great  share  in  the  disaster  at  Bull's  iiun.  Just  at  the  time  when  he  was 
operating  in  the  valley  beyond  the  Bhie  Ki'.li^e,  the  authorities  at  Wash- 
ington, encouraged  by  M'Clellan's  succebses,  liad  given  way  to  the  eager- 
ness of  the  people,  and  the  Grand  Army  of  the  Potomac,  so  called  by  its 
admirers,  bad  started  for  Richmond.  Ton  camiot  need  xoooindii^  what 
the  result  of  that  advance  was.  Ton  cannot  have  foigotten  how  the 
American  papers  pronounced  that  the  Grand  Army  might  make  another 
trinmphal  march  to  Canada  as  soon  as  it  had  reaped  the  laurels  of  this; 
nor  how  the  Grand  Army  returned  to  Washington  in  a  panic-stricken 
TnaP9,  ofBcers  and  men  hurrying  along  without  their  arms  in  terror  and 
dismay,  shamelessly  spreading  as  they  ran  the  news*  of  their  own  igno- 
minious defeat.  But  you  may  not  remember  so  well  the  steps  which  led 
to  that  contemptible  result,  and  those  I  will  therefore  briefly  recapitulate. 

The  forces  which  marched  from  Washington  on  the  16th  of  July  con- 
sisted of  30,000  in&ntry,  10  squadrons  of  cavalnr,  and  60  guns,  organised 
in  five  divisions  of  unequal  strength*  General  McDowell  commanded  the 
whole.  The  enemy's  force  was  not  so  well  known ;  his  main  body  was 
near  Manassas,  where  two  converging  lines  of  railway  gave  him  easy  com- 
munication with  all  the  Southern  States;  his  position  was  said  to  be 
naturally  strong  and  skilfully  fortified,  but  the  nature  of  the  works,  and 
the  number  of  the  men  to  defend  them,  had  been  artfully  kept  secret. 

On  the  18th  of  July  a  skirmish  at  Centreville,  magnified  by  the  news- 
papers into  a  battle,  and  construed  as  a  victory  becau^  the  Southerners 
retired,  raised  the  hopes  and  conhdence  of  the  expedition;  the  10th  and 
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20th  were  spent  in  recoimoitering;  imd  on  Sanday  the  21st  ihe  battle  yfu 

fought. — C See  plan.) 

Between  Centreville  and  Manassas  there  is  a  brook  or  river,  called 
Bull's  Run ;  the  two  roads  by  which  it  could  most  easily  be  crossed  were 
strongly  held  by  the  enemy,  but  at  thr(^  miles  up  the  stream  there  was  au 
unguarded  ford,  and  another)  at  half  the  distance,  almost  unprotected. 
General  BiPDowell  therefore  determined  to  move  hie  main  body  round  by 
theee^  to  torn  the  enemy's  left,  and  destroy  the  railway  on  that  side.  Cta, 
the  lower  of  the  two  roads  a  fisA  was  made  to  distract  the  enemy's  atten- 
tion ;  by  the  other  road  two  brigades  advanced  over  the  stream,  and  joined 
their  line  to  that  of  the  brigades  which  had  crossed  by  the  upper  fords* 
Up  to  three  o^clock  in  the  afternoon  all  went  well,  but  till  then  Beau* 
regard,  of  the  South,  had  not  brought  all  his  force  into  action.  An 
important  order  had  miscarried.  He  had  intended  to  make  a  decisive 
attack  early  in  the  day  by  that  road  which  McDowell  had  av  fided  to 
force,  aad  had  sent  the  necessary  instructions  to  the  general  on  LhaL  side; 
but,  learning  that  nothing  had  been  done  towards  executing  this  project, 
and  seeing  that  his  left  was  already  pressed,  he  thoqght  be£ter  to  more  to 
the  support  of  the  left  wing  the  troops  intended  for  the  attack,  than  to  risk 
a  repidse  there}  which  might  neutr^ise  his  success  elsewhere.  It  was  not 
till  this  movement  was  completed  that  the  Federals'  determination  was 
put  to  the  proof.  The  issue  was  not  yet  decided,  when  there  came  on 
the  field  a  brigade  from  that  force  which  General  Patterson  was  to  have 
kept  in  check  (part  of  it  Imd  previously  arrived),  and  a  second  detach- 
ment leaving  the  train  befuie  arriving  at  the  usual  station,  marched 
across  the  country,  and  fell  upon  tlie  Federals'  right  and  rear.  **  Their 
fire,"  says  General  M'Dowell,  **  caused  our  men  to  break  and  retire,  and 
this  soon  d^enerated  into  disoider,  fi>r  which  there  was  no  remedy. 
Ereiy  e£R>rt  was  made  to  rally  them,  even  beyond  the  reach  of  the  eoiemfn 
fire?  but  in  vain;  ^e  battalion  of  regular  infantzy  alone  moved  np,  and 
maintained  itself  until  our  men  could  get  down  to  the  road  on  the  way 
back." 

Observe,  I  beg,  how  that  sentence  illustrates  the  effect  of  discipline, 
and  the  dilfereiice  between  trained  and  untrained  men ;  one  battalion  of 
real  soldiers  came  forward  at  need  to  protect  the  flight  of  twenty  times 
their  number.  But  thrsL-  who  fled,  and  continued  to  flee,  still  victims  to 
their  panic,  when  the  danger  was  iar  behind  them,  take  at  least  a  higher 
place  in  our  opinion  than  those  who  left  the  ranks  that  day  without 
striking  a  blow.  The  4th  Pennsylvania  Volunteers  and  a  battery  of  the 
New  York  Militia  turned  homewards  as  the  army  went  into  battle  because 
their  three  months  of  service  had  expired.  Kot  overlooked  nor  unsolicited; 
General  McDowell  wrote  to  the  regiment,  and  the  Secretary  of  War  ap» 
pealed  to  the  battery,  trying  to  induce  them  to  remain,  if  it  were  but  five 
days  longer;  but  they  insisted  on  their  immediate  discharge,  and  on  the 
mornintr  of  the  21st  they  moved  to  the  rear,  as  General  M'Dowell  says, 
**  to  the  sound  of  the  enemy's  cann  ti."  A  disclosure  humiliating  but 
not  unprecedented.  I  could  not  nicutioii  ;i  parallel  case  out  of  America, 
because  the  conditions  of  military  service  eJ&ewliere  are  so  widely  different; 
but  in  the  American  War  of  Independence  it  occurred,  sadly  often,  that 
men  enlisted  Ibr  a  few  months  only,  reftised  to  remain  in  arms  beyond 
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that  term,  however  imminent  an  action  might  seem,  or  however  important 
their  presence  might  be.  We  have  seen  how  another  part  of  this  army 
suffered  from  the  same  defect,  and  it  OTily  remains  for  us  to  wonder  that  a 
system,  which  General  Washington  had  so  strongly  denounced,  should 
have  been  allowed  to  give  furtlior  proofs  of  its  utter  badness. 

General  Beauregard  stated  his  total  force  to  be  27,000,  and  the  casualtiea 
to  ignoont  to  393  killed  and  1,SOO  wounded.  U*I)oweU  reported  481  kilkd 
and  1,011  wounded.  He  estimateB  Hhe  number  who  actually  crossed  Boll's 
Bun  at  18,000,  bat  tibat  does  not  indndefour  brigades  posted  on  the  roads 
at  or  near  Gentreville*  On  the  whole,  we  may  consider  the  forces  and 
casualties  as  pretty  evenly  diyided;  but  if  the  missing  men  in  the  Federal 
army  could  have  been  accurately  numbered  on  the  night  of  the  21st,  a 
i^rmidable  total  would  have  been  exhibited. 

The  Southerners  took  no  advantage  of  their  victory;  they  merely  re- 
occupied  the  heights  neai  Aloxandria,  which  they  had  once  before  held^ 
and  the  new  alarm  which  tlu  y  inspired  at  Washington  soon  died  away. 
They  certainly  cannot  be  said  to  have  taught  their  enemies  how  to 
conquer,  and  yet  this  defeat  had  a  more  beneficial  e£^t  on  the  discipline 
and  efficiency  of  the  Federal  army  than  if  it  had  been  an  easy  victory. 
Taught  by  the  mortification  of  fidlnre,  the  anthorities  saw  Uie  necessity  of 
a  more  active  commander  and  a  more  strict  control;  they  turned  to 
M'Glellan,  as  the  only  general  whose  ability  had  yet  been  stamped  with 
success,  and  placed  him  at  the  head  of  the  army. 

Leaving  hh  division  in  Western  Virfrinia,  he  arrived  at  Washington  on 
the  26th,  and  addressed  himself  forthwith  to  the  hard  task  of  turning 
Americans  into  soldiers.  He  succeeded  well  in  that  respect;  the  streets 
of  Washington  were  less  infested  by  idle  officers  and  men,  but  the  cam- 
paign was  not  advanced.  Its  his  Lory  for  the  next  six  months,  in  this 
district,  may  be  dismissed  in  a  few  words.  The  army  was  confined  to 
the  intrenchments  round  Washingt(m  till  the  28th  September,  when  the 
Southerners  unexpectedly  retired  from  Ihe  adranced  position  they  had 
held.  .  In  moving  out  to  occupy  the  deserted  posts,  certain  regiments 
managed  to  repeat  the  blunder  committed  at  Little  Bethel^  and  fired  upon 
one  another  with  fatal  effect.  Eastern  Yiiginia  was  occupied  in 
November,  and  some  great  reviews  took  place;  a  few  skirmishes,  of 
which  one  will  be  noticed  by  and  bye,  may  nho  be  picked  out  of  the 
Ameiican  news,  but  no  division  of  the  army  contributed  so  little  to  the 
first  annals  of  the  war  as  that  which  was  caUed  the  Grand  Army  of  the 
Potomac. 

In  Western  Virginia  the  troops  from  which  M'Clellan  had  been  removed 
fell  under  the  command  of  Geiiaal  Bosecranz,  and  seemed,  by  the  news- 
paper accounts,  to  keep  up  their  reputation  for  activity  and  good  fortune. 
Scarcely  a  mail  arriyed  without  Uie  news  of  some  gallant  skiimish  or 
important  victory,  but  the  result  of  them  all  was  that  the  little  campaign 
which  began  at  Gawley  Bridge  on  the  Kanawha  terminated  at  the  very 
same  point;  and  the  neighbourhood  of  Beverley,  where  M*Clellan  hnd 
won  his  last  battle,  was  the  scene  of  another  victory  ten  weeks  afterwards. 
In  short,  when  the  troops  went  into  Tvlntcr  quarters  they  were  no  further 
advanced  in  the  State  than  they  had  been  four  months  earlier  in  the 
year. 
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hk  ihe  north  of  Vugbia  ihan  were  also  many  little  combiiii  of  a 

kindred  nature  to  thoae  in  the  West,  similarly  described  and  eqiudly  ex- 
tolled, but  foiled  by  one  reTerae  'which  could  neither  be  passed  over  in 
silence  nor  transformed  into  a  victory.  Being  of  more  importance  and 
interest  than  the  rest,  it  claims  a  few  moments  of  your  attention.  At  Lees- 
burg,  30  miles  north-west  from  Washington,  a  part  of  the  Southern  army 
was  stationed,  the  Potomac  River,  a  few  miles  off,  separating  the  outposts 
irom  those  of  the  Federal  division  under  General  Banks,  whose  head- 
quarters were  at  Darnstowii — (see  pUtii),  Under  him  was  General  Stone 
at  Foolesville,  and  Oolonel  Baker  cominanded  the  regiments  nearest  to  the 
xiyer.  To  this  ofiBcer  General  Stone  mt  a  sadden  and  laconic  oxder  to 
make  a  dash  at  LeeBbnif;.  Over  the  river,  awollw  with  hesTy  ndns,  400 
men  were  sent  by  night  in  a  few  small  boots;  in  the  early  mom  they 
pushed  on  boldly,  biit  rashly  without  support,  to  Leesburg,  found  the 
enemy  there,  and  were  quickly  obliged  to  return  to  the  river  side.  Small 
reinforcements  were  F?ont  over  to  their  help,  and  in  the  afternoon  Colonel 
Baker  came  to  take  the  command.  The  Southerners  were  superior  in 
number,  bnt  had  no  artillery;  the  Federals  had  three  guns,  but  the  ground 
was  uniiivourable  for  their  use.  About  foiu-  o'clock  Colonel  Baker  was 
shot,  and  the  Federals,  gradually  despairing  of  driving  back  the  enemy, 
b^gan  to  seek  means  for  their  own  retreat*  And  then  came  the  terrible 
scene  wlneh  oannd  fidl  to  come  whtXk  the  mshln^  carrent  of  a  wide  river 
has  to  be  crossed  by  beaten  men  with  insitffident  means  at  thev  disposali 
sooh  scenes  have  been  often  described,  and  only  repeat  themselves;  let 
flgores  tell  the  story  of  this.  Of  l,dOO  men  who  had  left  the  Maryland 
side,  one-third  were  left  on  the  opposite  bank,  the  three  pieces  of  artillery 
were  lost,  and  in  one  regiment  there  were  said  to  be  only  two  swords,  and 
not  one  musket,  lefl. 

So  great  was  the  alarm  created  by  this  disiister  that  the  Federals  might 
have  suffered  seriously  if  they  had  been  attacked  immediately  in  that  part 
of  the  line ;  but  except  that  the  Southern  troops  at  Leesburg  were  rein- 
foroed*  as  if  such  a  i&ng  were  intended,  the  action  at  Edward's  Fenr  (or 
Bailee  Bhiff )  made  no  difoenoe  in  iheir  relative  dtoatlons,  and  within  a 
couple  of  months  a  chance  skirmish  took  place  between  Leesburg  and 
Washington,  hi  which  the  fbrtone  of  war  inclined  to  the  opposite  side. 
The  scene  of  the  emxmnter  was  at  Drainesville,  and  the  contest  was  occa- 
sioned "by  sending;  an  expedition  to  take  a  quantity  of  fnra<?e  which  the 
Secessionists  had  collected  there.  The  action  was  sharper  tliaii  usual;  on 
each  side  a  brigade  with  some  artillery  was  engaged,  but  that  of  the 
Federals  was  stronger  than  the  utlier,  and  the  affair  lasted  but  one  hour. 
Forty  of  the  enemy  were  found  dead  on  the  ground,  and  fifty  loads  of 
fcrage,  with  two  ammunition  waggons,  were  brought  back  in  triumph  to 
Washington. 

In  the  same  column  of  the  limes  "  with  the  official  report  of  the 
itawnesville  engagement  there  was  also  the  announcement  that  elsewhere 
ft  camp  had  been  sarprised,  and  the  Southerners  in  it,  with  their  arms, 
waggons,  and  tents,  captured  by  hundreds.  At  first  sight  it  seemed  to 
form  part  of  the  operations  in  or  near  Virginia  ;  it  was  really  as  indepen- 
dent of  them  in  plan  as  it  wnf^  remote  in  situation,  and  to  the  country 
where  it  happened  I  must  now  invite  your  attention,  a  country  as  far  from 
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Washington  or  the  banks  of  ifae  Potonao  aa  the  coasts  of  Afiioa  or  the 

boundaries  of  Bttssia  are  from  oar  own  metropolis. 

Where  the  waters  of  the  Ohio  unite  with  the  Mississippi,  after  inclining 
towards  one  another  for  150  miles,  public  feeling  is  divided  between 
attachment  to  the  Union  and  determination  to  secede.  Kentucky  and 
Tennessee  on  the  east,  and  Missouri  on  the  west,  long  halted  between 
tlie  two  opinions,  and  the  southern  counties  of  Illinois,  above  the  meeting 
of  the  rivers,  were  affected  by  a  Secessionist  tendency,  though  they  had 
not  weight  etioag^  to  control  or  infiuence  the  policy  (SPthe  State.  Gairo, 
therefore,  as  its  most  southern  point,  was  early  oocapied  hy  Federal 
troops,  whilst  Babdolph,  below  the  doubtful  States,  was  uie  headquarters 
of  the  Seeessionist  force.  Thus  stood  the  two  parties  when  Fort  Sumter 
fell,  and  President  Lino(dn  called  fi»r  troops  to  crush  the  rebellious  South. 
In  IVIissouri  the  Governor  characterised  the  requisition — T  quote  his  words 
— as  "  illegal,  unconstitutional,  revolutionary,  inhuman,  and  diabolical  ;  '* 
but  there  were  many  people  ready  to  apply  equally  strong  epithets  to  his 
own  despatch,  and  a  contest  in  the  State  immediately  began.  Forces 
were  raised  for  the  cause  of  the  Union  ;  their  appointed  General,  Lyon, 
refused  to  disband  them  at  the  Governor's  order,  and,  when  the  State 
militia  was  called  out  to  eufbrce  tiie  command*  he  b^gan  the  campaign  by 
attacking  and  deleatiug  a  part  of  it  at  BooneyiUe. 

His  personal  career  was  but  a  short  cue.  The  Governor's  troops,  com- 
manded by  General  Price,  having  moved  towards  the  south-west,  he 
followed  in  pursuit.  His  van-goaid  engaged  them  at  Carthage  on  the  5th 
of  July,  and  his  main  body  came  up  with  them  on  the  10th  of  August, 
near  Springfield.  An  action  ensued,  of  which  the  result  was  important, 
and  the  description  curious.  It  begins  by  telling  how  8,000  Federals 
attacked  23,000  Southerners,  spread  slaughter  and  dismay  in  their  ranks, 
killed  two  of  their  generals,  and  destroyed  all  their  tents  and  waggons : 
it  ends  by  a  brief  remark  that  the  very  army  which  had  done  so  much 
had  retreated  several  milesi  and  might  be  considered  aafs*  And  by 
degrees  these  facts  became  evident,  l£at  it  was  the  Federals  who  were 
defied;  that  they  lost  a  gun;  that  Qmsnl  Lyon  was  kiUed  on  the  fieldy 
and  that  St.  Louis  itself  was  in  danger  of  capture. 

Instead,  however,  of  attacking  the  head-quarters  of  the  Federalists, 
General  Price  took  a  northerly  direction,  and  shortly  appeared  before 
Lexington,  on  the  jVTissonri,  vrheie  he  was  joined  by  a  body  of  troops 
from  the  neiglibuui'ing  state  of  Kansas,  and  fresh  levies  raised  by  Governor 
Jackson.  An  entrenched  camp  near  the  river  was  occupied  by  3,500 
Federals ;  on  this,  when  his  force  was  fully  assembled.  General  Price 
opened  fire;  1,500  men  coming  to  its  i-elief  from  Hichmond,  in  the  north- 
west, were  easily  driven  hack;  and  on  the  evening  of  the  20th  Septem- 
ber the  place  was  surrendered* 

Its  loss  was  angrily  felt  by  the  Federalists;  the  whole  garrison,  with 
artallery,  stores  of  considerable  value,  900,000  dolhuv  in  money,  and  an 
important  position,  had  been  allowed  td  fall  into  the  enemy's  hands;  strong 
indignation  was  expressed  nprainst  Goneral  Fremont,  who  commanded  at  St, 
Louis,  for  omitting  to  send  such  reinforcements  as  would  have  preventtd 
it,  and  preparations  were  made  to  recover  the  post,  Fremont  himself 
started  on  this  expedition,  but  by  the  time  he  reached  Jefierson  City,  Price 
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had  retired  towards  the  town  of  Independence,  whence  he  soon  returned 
to  the  south-west  of  the  State.  The  Tederals  followed  him  in  several 
divisions  bv  various  routes,  and  on  the  25tli  Octuber  tliere  was  a  skirmish 
between  them  at  Springfield,  but  Price  was  expecting  to  be  joined  by  a 
diyisioii  under  General  M^Cidlocb,  and  till  then  it  was  not  his  interest  to 
fight  a  battle.  Etoi  after  the  junetion  be  oondnued  to  xetare  until  be 
reached  the  botmdariee  of  Arkansas.  About  that  time  a  change  took 
place  in  the  command  and  movements  of  the  Federal  army.  General 
Fremont  was  superseded  by  Hunter,  and  the  divisions  in  this  part  of  the 
State  began  to  retrace  their  steps.  Price  in  his  turn  became  the  pursuer, 
and  was  back  at  Springfield  by  the  25th  November. 

During  the  winter  months  of  December  and  January  both  parties  re- 
mained inactive — the  Federals  did  not  claim  a  single  victory. — February 
had  arrived  when  they  began  to  assemble  their  divisions  preparatory  to 
attacking  Price,  who  was  still  in  his  old  quarters  at  Springfield.  When 
they  advanced  upon  him  he  repeated  his  old  tactics  of  retiring  towards 
Arkansas — there  the  fighting  began.  Whether  he  was  brought  to  bay,  or 
whether  he  voluntarilj  took  the  oflensiTC,  I  cannot  say;  but  there  was  a 
series  of  engagements  extending  over  seyeral  days,  and  comprising  an  im* 
portant  battle  at  a  place  near  ^ntouTille,  called  Pea  Ridgel  In  this, 
M*Culloch,  one  of  Price's  generals,  was  reported  to  be  killed  and  the 
Southern  force  entirely  dispersed ,  but  I  have  seen  no  official  despatch  or 
authentic  account  of  the  battle;  and  by  the  last  intelligence  the  Federals 
had  fallen  back  into  Missouri,  which  is  no  sign  of  success,  whatever  policy 
may  have  dictated  the  step.  Many  of  these  victories  assume  very  small 
proportions  when  measured  by  the  results  which  attend  them. 

You  win  do  well  to  remeniber  that  all  oar  intelligence  is  derived  ftom 
Northern  sonroes,  and  the  accowits  of  one  side  only  are  never  a  safe 
authoritjr.  In  any  war  we  can  only  approach  the  truth  by  carefiiUy  weighing 
the  statements  of  1  otb  parties,  which,  in  this  one,  are  beyond  our  reach* 
The  case  of  the  Southerners  is  that  of  the  lions  in  the  fabl^  who  were 
always  shown  in  pictures  as  being  killed  by  man,  because  lions  were  never 
the  painter^?. 

The  engagement  to  which  I  referred  on  beginning-  this  account  of  the 
war  in  Missouri,  was  one  of  those  disconnected  affairs  with  which  every 
civil  war  abounds.  Here  they  pervaded  the  whole  State;  in  the  north 
part  they  occurred  near  the  Mississippi,  or  along  the  railway  which 
connects  the  western  interior  with  the  fpetA  lakes  of  the  North.  In  the 
south-east  the  scene  of  them  was  near  Erederictcm,  the  point  in  dispute 
there  being  apparently  the  command  of  that  unfinished  railway  which  is 
to  give  the  town  of  St.  Louis  a  direct  communication  with  Memphis,  and 
thence  with  the  Gulf  of  Mezioo  and  the  Atlantic  Ocean.  Also  from  the 
frontiers  of  Kansas  there  were  occasional  tidings  of  confiicts,  and  along 
the  banks  of  the  Lower  Mississippi  parties  of  Federals  from  Cairo  occa- 
sionally landed,  fought,  and  returned  whence  they  had  set  out.  The 
Federals  were  undoulitedly  stronger  in  arms,  but  their  force  was  not 
applied  with  coriespondiug  success.  It  was  in  Missouri  as  it  liad  been  in 
Virginia:  the  want  of  an  established  military  system  retarded  the  develop- 
ment of  their  resources,  and  impeded  the  application  of  their  strength ; 
it  made  the  eacoeUent  weapons  with  which  they  were  armed  comparatively 
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useless  in  their  hands;  it  put  the  wretchedly-equipped  levies  of  the  South 
on  almost  equal  terms  vdth.  their  adversaries  ;  and,  had  not  the  vast 
numbers  of  the  Federal  army  been  assisted  by  a,fi  irresistible  naval  force, 
another  season  might  have  passed  away  without  bringing  any  return  for 
the  profttse  militaiy  outlay  of  the  war.  On  the  sea  coast,  where  the  broad- 
sides of  the  ships  oonld  oreipower  thehstteiiss  on  land,  bodies  of  Federal 
troops  had  lodged  themselires  $  in  dista^ksts  wheie  any  sympathy  was 
shown  by  the  people  the  sapeiiorily  of  the  Federal  strength  had 
also  made  itself  iSilt;  and  now  an  expedition  was  being  prepared  in  which 
both  these  allies  would  be  brought  into  play.  Starting  from  Cairo  for 
the  invaf?ion  of  KentucTcy  and  Tennessee,  and  following  the  course  of  two 
navigable  rivers,  it  would  be  accompanied  by  iron-plated  gunboats,  would 
be  assisted  by  all  the  water  transport  of  the  conntry,  and  would  penetrate 
two  States  whose  inhabitants  were  partly  favomable  to  its  success. 

For  a  long  time  these  two  States  had  enjoyed  an  immunity  from  the 
scourge  of  the  war.  Kentucky  professed  a  strict  neutrality;  refusing  to 
Atmish  troops  to  the  Norih,  it  equally  declined  to  secede  with  the  South  i 
professing  a  dedre  for  nolhhig  but  peace,  h  Jprotested  agtunst  eii&er  of  the 
combetants  ooimpying  its  soil  or  even  crossiDg  its  territory^  Tennessee, 
more  committed  to  secession,  was  secure  from  hostilities  so  long  as  ihe 
.  protests  of  Kentucky  wete  respected;  but  at  the  beginning  of  September 
the  Southerners  presumed  to  occupy  Hickmnn,  and  the  Federals 
Paducah:  both  disregarded  the  Governor's  iujunctioBS  to  quit,  and 
once  Kentucky  became  a  new  theatre  of  war. 

The  Federals  were  along  the  Ohio  River,  the  northern  boundary  of  the 
State,  posted  principally  at  Ginciimati  and  Cairo,  with  a  footing  in  the 
State  at  Louisville  and  Faducah.  For  them  a  perfect  network  of  railways 
communicated  with  all  parts  of  Ihe  reer«  'Sot  the  Southerusrs  there  were 
only  two  lines,  leading  finom  the  Obio  Biyer  to  the  interior  of  tiie  oonairy ; 
one  through  Nashvllie»  the  other  tbrou^  Humboldt;  but  the  natural 
features  which  had  pi^ented  the  construction  of  railways  might  serve 
well  in  a  defensive  campaign,  and  the  Cumberland  Mountain  raogfi,  which 
•  traverses  the  district,  might  prove  a  useful  ally  in  time  of  need. 

Cohimbiis  on  the  Mississippi  was  for  a  time  the  principal  Southern 
camp;  but  according  as  the  Federals  threatened  to  advance  from  Hen- 
derson, Louisville,  and  Cincinnati,  Bowling  Green  in  the  centre  was 
occupied  by  troops  under  General  Buckner,  and  the  western  part  by 
others,  under  General  Zollicoffer.  The  latter  was  the  hrst  to  be  engaged. 
The  Federals  arrived  in  hiii  neighbourhood  early  in  October,  and  on  the 
21  St  he  made  an  unsucoessfiil  attack  upon  them,  ikgain,  on  the  ISlh  of 
December,  he  was  reputed  to  be  mcring  ftom  Cmnberland  IRiver  to 
Somerset,  and  a  fight  was  said  to  be  imminent.  On  the  19th  of  January 
he  fulfilled  this  expectation  by  again  taking  the  initiative.  How  he  had 
employed  the  interval  of  a  month  between  places  which  are  only  twenty 
miles  apart,  I  cannot  explain ;  but  the  immediate  inducement  for  flic  nttack 
was  that  the  enemy's  force  had  divided — one  part  remaining  in  camp, 
whilst  the  other  made  a  flanking  movement.  To  seize  this  opportunity 
sounds  both  hold  and  wise, but  the  result  was  highly  unfortunate;  Genera! 
Zoilicoiier  himself  was  killed,  his  men  were  driven  back  to  their  camp, 
«tad^  being  pursued  aiid  attacked  there,  fled  again,  leaving  behind  them 
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10  field  gunB>  100  waggons,  1,200  hones,  and  a  gt^at  qoaHtity  of  MiaU 

arms  and  stores.  General  Crittenden,  next  in  command,  rallied  them  at 
Moiiticello,  but  soou  madfi  a  further  retreat*  and  the  Federals  followed 
them  up. 

This  defeat  amounted  to  a  disaster,  so  serious  an  aspect  did  it  bear  from 
every  point  of  view.  The  loss  of  no  mudi  aialeiiel  wa^  a  serious  blow  to 
an  aimjr  m  imperfectly  equipped.  The  lots  of  the  position  and  disor* 
ganizattom  of  the  troops  expoMd  the  flaak  of  their  mam  line  to  be  tmned 
by  as  enemy  anmeitnis  enough  to  do  ao  villioat  riBk,  and  the  repnlse  itralf 
had  a  disheartening  eflbet  on  their  courage,  coming  as  it  did  in  the  wake 
of  the  long  fruitless  struggle  in  Miasomif  and  their  recent  defeat  at 
Drainesville,  in  Virginia.  I  was  near  adcUng  to  the  list  another  battle 
lately  fought  in  the  corner  of  Kentucky,  near  Pikeville,  a  hundred  miles 
from  Somerset,  by  "which  a  Brigadier  General  Nelson  suddenly  became 
famous.  The  Confederates  captured  and  slain  by  his  skill  were,  it  appeared, 
exactly  2,415,  including  two  generals;  aud  i  should  have  liked  to  describe 
the  wonderful  mauceuvre — for  it  was  a  wonderful  one — by  which  he  was 
reported  to  hare  secured  the  result. 

But  on  ooming  to  the  newspapers  of  a  &frtmght*s  later  date,  I  had  to 
•tnke  ont  the  notei  I  bad  made.  Somebody/'  as  Mr.  Bussell  said,  had 
blown  the  general's  tnin^t  a  little  too  loud  and  a  little  too  long."  There 
were  25  kiUed— not  400 1  there  were  50  prisoners  inatead  of  2,000;  and 
the  battle  was  withont  a  manoeuvre  at  all;  ''but  it  was  a  glorious  victory/* 
an  Ameriofin  paper  ptill  said,  and  has  rejoiced  the  hearts  of  the  nation 
and  greatly  cast  down  its  encimes."  Glorious  or  not  (and  I  should  say 
not) J  any  succe  s  was  valuable  in  that  part  of  the  State  whilst  General 
Thomas  was  moving  from  Somerset  towards  the  Cumberland  IMonntaius, 
and  troops  from  Cincimiati  and  other  poiuts  on  the  Ohio  were  marching 
southwards  ibr  Bowling  Green. 

At  this  place,  the  jimetion  of  two  nilwayst  the  Sonthemen  were  in  eon* 
iiderable  nnmbera,  under  Genend  Bockner*  Farther  west  they  were 
stronger  still ;  40»000  men  trere  said  to  be  at  Colmnbus,  and  an  attack 
upon  Paducah  was  hinted  at,  but  there  was  no  fighting  beyond  a  lew 
akirmishes,  until  General  Grant's  expedition  entered  the  State. 

With  nineteen  rcfriments  of  infantry,  four  of  cavalry,  and  seven  batteries 
of  artillery,  an  important  addition  to  the  troops  already  in  Kentucky,  General 
Grant  arrived  at  Paducah  on  the  15th  January.  A  flotilla  of  gunboats, 
prepared  to  steam  up  any  naviprable  river,  was  ready  to  take  part  in  the 
expedition,  and  their  heavy  guns,  protected  by  plated  sides,  were  more 
numerous  and  far  more  formidable  than  the  field  artillery  of  the  force. 
Fort  Henry,  againft  which  the  filst  operatkms  were  to  be  directed,  was  an 
earthworic  on  the  xirer  Tenneseee^  a  little  outside  the  boundary  Ime  ci 
Kentoclcy;  thrown  up  by  the  Vsderals  during  the  prerious  summer,  k 
had  not  strength  of  construction  to  resist  a  long  attack  from  superior 
forces,  and,  commanded  by  higher  ground  on  both  sides  of  the  river,  it 
could  only  be  refrnrdcd  as  an  useful  outpost,  to  be  given  up,  when  attacked, 
if  it  could  not  be  adequately  supported.  Reinforcements  to  the  amount  of 
three  or  four  regiments  were  sent  thither  when  it  was  first  threatened,  but 
th^  were  barely  enough  to  guard  a  retreat;  they  encamped  outside  and 
retired  without  %htingi  only  si^xty  men  remained  inside  tu  light  theguue, 
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which  should  have  had  twice  or  thrice  that  number  for  their  service.  When, 
therefore,  the  seven  gunboats  opened  their  fire,  they  reduced  the  place  in 
one  hour  and  ten  minutes  without  any  aid  from  General  Grant,  though  in 
doing  so  they  suffered  more  than  twice  the  loss  they  inflicted  on  the 
garrison,  and  one  was  utterly  disabled.  A  general,  named  Tilgbam,  and 
ihe  sixty  men,  were  taken  prisoners ;  ten  heavy  guns,  ten  light  ones,  and 
fleventeen  moxtan  were  foiaad  in  the  place,  and  for  what  purpoee  the 
mortars  oould  have  been  placed  there  I  am  at  a  loeo  to  eonceive.  The 
fort  itaelf  was  flooded  by  the  riamg  of  the  stream,  and  had  to  be  aban- 
doned within  a  week,  a  eufficient  proof  of  the  badness  of  the  site. 

In  the  meantime  General  Grant  had  moved  across  from  the  Tennessee 
to  the  Cumberland  River,  which  here  runs  in  a  parallel  direction  at  ten 
miles  distance.  At  Dover,  on  the  Cumberland,  the  Southerners  had 
entrenchments  of  considerable  extent,  held  by  a  considerable  body  of 
men ;  and  they  knew  that  mucli  depended  on  tlie  firmness  of  their  stand 
here.  Long  before  the  &U  of  Fort  Henry,  before  even  the  expedition 
had  left  CtarOf  a  Bichmond  paper  had  noticed  the  tfaraatemog  aspect  of 
Bueirs  formidable  force  near  Bowling  Green,  and  had  clearly  pointed  out 
ti  e  disasters  that  might  ensue  if  this  point  were  forced.  Since  then 
Thomas  had  defeated  ZoUicoffer  in  the  east  of  the  State,  Mitchell's 
division  had  advanced  to  Bowling  Green  in  the  centre,  and  thirty-five 
regiments,  aided  by  gunboats,  were  ready  to  attack  their  stronghold  in 
the  West.  The  crisis  had  become  more  serious;  to  meet  it  they  had 
sent  for  tlie  general  reputed  to  be  their  most  able  coiiimander,  Albert 
Johnson,  and  had  brought  Beauregard,  the  victor  at  Bull's  Kun,  with 
15,000  meOf  ham  Yirginia  to  Kentucky:  neither  of  thesci  however,  were 
at  Dover  when  the  &tal  day  anived. 

'  The  interval  between  the  6th  Febmaiy,  when  Fort  Heniy  was  taken^ 
and  the  15th  February,  when  the  entrendied  position  at  Dover,  called 
Fort  Donnelson,  was  attacked,  was  spent  in  marching  over  Ihe  country 

and  investing  the  place.  At  daylight  on  the  15th  the  action  was  begun 
by  ihv  opposite  side  ;  the  Southern  general?;,  finding  that  they  were 
surrounded  by  the  enemy,  cut  off  from  supplies,  and  imperfectly  defended 
by  their  earthworks,  resolved  to  take  the  offensive,  hoping  to  obtain  at 
least  such  a  success  as  would  enable  them  to  open  a  gap  for  reti'eat  through 
the  investing  lines.  For  a  time  they  were  successful ;  they  drove  back 
the  right  wing  on  the  centre,  and  had  managed  to  capture  an  entire  field 
battery;  but,  whilst  so  engaged,  part  of  t^ir  own  entrenchments  had 
been  stormed  and  won,  and  their  eflbi  ts  to  dispossess  the  new  occupants 
were  of  no  avail.  The  loss  of  this  point,  which  commanded  the  rest  of 
the  line,  made  it  doubtful  whether  they  could  hold  out  one  more  day; 
but  retreat  ^'as  rigain  as  difficult  as  it  had  been  before  tlie  sortie,  for  the 
enemy  had  reoccupied  his  former  positions,  and  all  the  day  s  labour  had 
been  thrown  away. 

A  second  council  of  war  was  tlierefore  held,  and  a  very  remarkable 
course  was  adopted.  Of  three  generals,  Floyd,  the  senior,  thought  it 
useless  to  flght,  but  vowed  he  would  not  surrender;  Pillow,  the  next,  was 
in  fkvonr  of  fighting;  Buckner»  the  third,  prefened  a  surrender  to  every 
other  course.  That  genetals  in  council  should  hold  opposite  opinions  is 
not  extraordinary;  but  never,  I  should  think,  has  any  difference  been 
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ftermiiiatod  or  reiDonoiled  Vlk»  this.  General  Iloyd  gjm  ihe  conunaad 
to  KUoVy  on  condition  of  being  aUowed  to  retire  ^ih  lull  own  brigade; 
PQlov  in  lus  turn  made  it  over  to  Buckner  on  a  similar  condition,  that 
hia  own  personal  moTementa  abould  be  left  unfettered;  and  BucknePi 
ihen  able  to  act  on  his  own  opinion,  surrendered  the  whole  force 
on  no  condition  at  alL  This  tri,ple  transfer  finished  the  episode  of  Fort 
Donnelson. 

•  The  Federals  claim  to  have  taken  13,300  prisoners,  and  a  list,  pur- 
porting to  l)e  ofllcial,  gives  by  name  the  regiments,  twenty  in  number,  to 
which  they  heiouged.  General  Pillow,  howevei-,  reckoned  the  whole  force 
at  only  12,000,  of  whom  many  were  killed  during  the  action,  and  one 
brigade  escaped.  The  disovepancy  is  laige.  The  escape  of  General 
Floyd*s  Inngiule  also  requires  explanation,  fbr  a  single  gunbMt  of  the 
flotilla  might  have  prevented  it,  and  three  or  four  thousand  men  oould 
hardly  have  been  embarked  without  being  detected  by  a  reasonably 
watchful  enemy. 

On  the  day  that  the  fate  of  Fort  Donnelson  was  settled,  Bowling  Green 
likewise  was  occupied  by  the  Federals.  That  the  division  there  should 
soon  unite  with  Grant's,  that  Nashville,  which  lies  dcfeuceL  ss  on  the 
Cumberland  Kiver,  should  be  taken  without  resistance,  and  that  the 
Southerners  should  choose  some  point  in  the  less  accessible  country  on 
Hie  soudi  or  south-east  for  their  next  contest,  was  <Hil7  to  be  ezpectdL 
The  questbn  was,  how  far  the  Federals  could  dispense  with  the  aid  which 
the  navigable  rivers  had  hitherto  offered  them,  bod&  in  convenience  of 
transport  and  in  power  of  artillery.  At  the  time  that  I  was  writing  this* 
a  month  after  the  news  of  Fort  Donnel son's  capture  had  arrived,  the 
intelligence  from  that  part  of  the  country  had  dwindled  to  nothing,  the 
advance  was  in  abeyance ;  let  us  take  the  opportunity  of  tracing  the 
various  expeditions  which  have  been  made  to  vulnerable  points  on  the 
Atlantic  coast. 

They  may  be  distinguished  as  Butler's,  Sherman's,  and  Bumside^s. 
Butler*8,  the  first,  mustering  4,000  men,  and  backed  by  men-of-war 
bearing  100  guns,  left  Fort  Monroe  on  the  26th  of  August,  and  appeared 
before  ibtteras,  or  Ocracoke  Inlet,  the  evemng  d  the  27^.  This  channel, 
the  entrance  to  an  interior  sea,  was  guarded  by  two  small  forts.  To  make 
a  oombined  attack  upon  them  by  land  and  sea,  the  disembarcation  of  the 
troops  began,  but  a  heavy  sea  stopped  it,  and  the  men-of-war  opened  their 
fire  without  waiting  for  it  to  be  completed.  Considering  that  the  larger 
of  these  forts  embraced  only  two-thirds  of  an  acre,  and  that  both  were 
mere  field-works,  mounting  only  17  guns  between  them,  we  need  not  be 
surprised  that  they  soon  succuiuUd.  The  smaller  was  ev  acuated  the 
first  day  of  the  attack,  the  second  capitulated  early  next  morning,  and 
700  prisoners,  with  1,000  stand  of  arms,  were  included  in  the  surrender. 
The  casualties  in  them  amounted  to  about  fifty  killed  and  wounded;  on 
the  other  nde  there  were  none,  owing  to  the  tzoops  not  having  been 
engaged,  and  the  ships  having  judi<^msl7  kept  as  &r  off  as  possible. 
The  fleet  soon  departed.  The  troops  and  a  few  gunboats  remained  to 
hold  the  place,  but  nothing  occurred  of  sufficient  importance  to  be  men- 
tioned here;  the  conquest  was  barren  of  results;  it  did  not  stop  the 
.Southerners,  as  was  intended,  firom  navigating  those  inland  seas;  it  did 
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with  great  noknesB  ia  ih6  innter  months. 

The  next  expedition^  Sherman's,  was  on  a  larger  scale.  It  was  com*- 
posed  of  fourteen  regiments  and  one  field  battery ;  its  escort  was  twenty- 
seven  men  of  war,  witli  400  guns,  and  its  equipment  included  everything 
necessary  for  fortitying  the  point  at  which  they  might  land.  TJiut  point 
was  a  secret;  in  reality  it  was  not  fixed,  but  was  left  for  circumetances  to 
decide.  Port  Royal  was  eventually  chosen,  and  the  ships  weighed  anchor 
on  the  29  th  October. 

A  aerere  storm  on  the  way  protraoted  the  passage,  scattered  ihe  fleet, 
afid  wtecked  some  of  tiie  transports.  Anived  at  Port  Boyal,  the  meaiit 
of  disembarking  the  zegiments  "Were  ibtind  to  be  So  mnch  reduced*  that 
the  attack  on  the  fbrts  al  &e  harbour's  mouth  was  left  to  the  ships  alone. 
The  bar  which  threatened  to  prevent  tha  entrance  of  tiie  larger  men-of- 
war  having  been  safely  passed  the  engagement  was  opened.  In  four 
hours  both  of  the  principal  batteries  were  silenced,  and  the  Southerners' 
gunboita  lying  behind  them,  unable  to  render  any  efficient  help,  had  dis- 
persed to  seek  their  own  safety. 

The  white  inhabitants  of  the  neighbouring  town  of  Beaufort  fled;  the 
negroes  remained,  but  there  was  as  little  aid  to  be  got  from  the  latter  as 
there  was  Union  feeling  to  be  found  in  the  former.  The  first  use  to  which 
Port  Royal  was  applied  was  to  send  from  it  those  stone-laden  ships  which 
were  to  be  sunk  at  the  entry  of  Charleston  Etarbour,  to  close  it^  not  only 
for  the  presenti  but  the  future, — to  fill  it  and  choke  it  for  evermore*  You 
remember,  I  dare  -say,  what  indignation  was  expressed  in  Europe  at  such 
a  deed,  and  you  may  remember  that,  to  turn  away  the  reproach,  the  New 
Tork  papers  pleaded  that  they  only  wished  to  bar  the  entrance  which 
they  could  not  closely  blockade,  and  tiiat  another,  in  some  respects  better^ 
channel  remained  open  as  a  proof  of  their  forbearance. 

It  is  true  that  another  channel  did  remain  open,  that  they  had  iorborne 
to  close  it;  but  the  Admiralty  chai't  suggests  for  that  forbearance  the 
charity  which  begins  at  home.  The  bar  which  stretches  in  front  of 
Charleston  is  crossed  by  the  main  channel  at  six  or  ser^  miles  ftom  the 
forts  at  the  harbout^s  mouth;  but  it  is  crossed  by  Ihe  other  channel  at  a 
few  hundred  yards  only  fi^om  the  norlhem  fort,  and  the  deep  watet 
outside  widens  like  a  fan,  so  that  obstacles  to  prevent  the  passage  of  shipe 
must  be  sunk  at  that  one  point,  or  not  at  all.  Whilst,  therefore,  in  one 
case  they  could  work  their  will  in  safety,  in  the  other  they  must  approach 
under  the  point-blank  range  of  heavy  guns.  Jndire  for  yourselves  how 
far  this  may  have  effected  the  safety  of  the  second  channel. 

To  return  to  Port  Royal.  At  the  end  of  November  Tybee  Island  was 
occupied,  by  which  the  entrance  to  Savannah  was  commanded,  and  Fort 
Pulaski  might  be  attacked  :  it  has  been  attacked,  is  still  under  attack, 
but  has  not  yet  {lO&i  April)  fallen.  In  March,  the  aotiirity  whioh 
pervaded  the  whole  war  extended  itself  to  this  expedition,  and  two  other 
places  on  the  coast,  Brunswick  and  Fernandina,  eadi  the  tenninus  of  m 
railway,  were  likewise  seized;  here  we  must  leave  it,  that  we  may  Ining 
the  narratiTe  of  General  Burnside*s  expedition  down  to  the  same  date. 

This  expedition,  starting,  like  Sherman's,  for  an  unknown  destination, 
sailed  Xrom  the  Chesapeake  m  the  11th  January,  just  at  the  time  when 
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Graut^s  fbrce  was  assemblisg  for  the  inrasion  of  Tennessee.  On  the  15th 
it  entmd  IlaHtem  Met»  and  on  1bB  Ttti  Felinia^  it  Hade  an  allaok  on 
liie  islaiid  of  Boiaokb^  a  spot  abeady  kamm  to  Aorariaaii  bistorj  as  tbe 
pUoe  where  the  first  discoverers  sent  out  by  Balei^  wen  hoapitabljr 
entertained  bj  the  Indians ,  and  whm  the  eatdieet  settlemeht  w^i  made  in 
the  State  whose  capital  now  bears  his  name.  The  island,  wbich 
commands  the  cbannel  between  Albemarle  f\nd  Pamlico  Sounds,  is  about 
twelve  miles  long,  and  was  defended  by  8,000  men,  six  batteries  mounting 
forty-two  guns,  and  eight  steamers  carrying  two  guns  each.  The 
Federals  attacked  it  by  land  and  Hea.  They  were,  as  usual,  superior  in 
numbers,  and  the  Southerners,  as  usiial,  had  no  defences  of  Buthcient 
worth  to  Testm  Ilie  balamiie  of'  strength.  Thaw  main  body  rested  on  an 
earthwork  into  wiiiidi  'a  iiiiBa  might  wtifkf  and  wUeh  Waa  attaeked  oa 
^iiee  ndes  at  Onoe ;  their  retreat  wae  limited  by  liie  extent  of  the 
idand,  and  the  result  iieed  hardly  be  toUL  fiTOifTtfaiiig  was  lost:  the  gun- 
boats indeed  retired  to  Elizabeth  Town  up  a  ctteelc  on  the  north  Bide  of  1^ 
Sound,  but  were  followed  and  destroyed  there. 

Newbern,  which  is  also  within  reach  of  the  navy,  fell,  on  the  14th 
March,  after  very  similar  operations ;  Beaufort  and  Washington  have 
been  taken  uncontested.  Many,  therefore,  are  the  points  at  which  the 
Federals  have  now  eifected  lodgements  in  the  rival  republic  ;  I  will 
briefly  describe  their  present  position  (84th  April).  In  Western  Virginia 
Aiy'^upy  the  Xanawka 'TaUey,  atid  moet  of  tke  tenntry  weet  ti£  thb 
AUeghany  Moontalne.  Ih  Narthon  Vii)gBua  thej  hmrt  began  to  adranee 
doWn  tho  valley  of  the  Shenanddah  (an  advance  whitik  oeoafkmed  the 
late  adtlon  of  Winchester),  and  have  occupied  the  country  for  some 
distance  from  WKhingtop  towaafda  Biohmondi  so  ^  as  it  it  not  defended 
by  the  enemy. 

On  the  eastern  side,  near  Fort  Monroe,  the  army  under  General 
M'CIcllan  (no  longer  commanding  in  chief  the  whole  of  the  forces)  has 
safely  landed  from  the  boats  which  brought  it  down  the  Chesapeake,  and 
is  about  to  attack  a  formidable  Soat|iem  division  at  Totktown.  At 
Beiiilbrt(NoHiiO«rdlina)»Fortlfaoan,liddW  ftnrlmiidied  men,  will 
probably  eoon  ftUinto  the  fedirali'  haadi^  indFon  Pulaski,  at  8availttah| 
8iiXton|ided  and  ftiitiiihing,  is  said  to  have  alfvady  offered  a  surrender.* 
Branswiok  in  Georgia,  Fernandina  abd  JadcsoiiVille  in  Florida,  have  been 
oeoU|Red  by  the  Federals.  Fort  Pickens  has  never  been  taken  from  them, 
and  a  formidable  expedition  of  land  and  sea  forces  is  enjraged  in  the 
reduction  of  New  Orleans.  How  it  faro?  -with  them  we  are  not  allowed 
to  know;  a  fortnight  has  passed  sinoe  we  Iieard  of  their  being  in  the 
immediate  neio-libourhood  and  so  entirely  is  the  press  in  tlie  power  of  the 
Government  tliat  silence  cannot  mean  success,  whilst  it  may  imply  anything 
between  victory  and  iBsasCer. 

Far  up '  the  IfiiMdssippi,  beyoiid  the  borders  of  Tennttsee,  the  Eedendtf 
have  ddmdiy  oa|itttted  the  isw&d  above  New  Madrid,  eaUed  Ho.  10 ;  and 
in  tbd  south  of  the  same  State^  elose  to  t)ie  point  where  the  River  Tennes* 
see  eaters  Alabama^  the  greatest  battle  ever  fought  in  America  has  just 
takea  placo.  It  waa  osiy  on  Wednesday  last  thai  the  detaUs  were  pub- 
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Habed)  and  I  need  nol  enter  into  tlieiii.  The  Federal  ttoops  engaged  wiere 
a  part  of  General  Grant's  ibroe,  moTod  thither  from  Dover  and  NashyillOy 
supported  hj  ihoae  who  had  oome  Hiroagb  the  middle  of  Eentacky  from 
the  Ohio.  The  Southeraere  had  been  ooUeeted  from  Pensacola  and  yarious 
other  points ;  their  arrangements  seem  to  have  deserved  success,  and  I 
regret  to  see  that  among  their  killed  was  the  general  reported  to  be  their 
most  able  commander,  Albert  Sydney  Johnston.  His  loss  will  be  a  blow 
to  their  confidence,  which  they  can  ill  afford  to  suffer;  and  by  his  death 
America  loses  a  good  soldier  who  might  have  raised  her  military  repu- 
tation. 

From  Eastern  Tennessee  we  have  had  no  news  of  importance  since 
Nashville  was  taken;  Kentool^  I  believe  to  be  ezclnsively  occupied  hy 
the  Federals,  and  Missouri  to  be  generally  in  their  hands* 

If  I  have  taken  no  notice  of  the  combat  between  the  "  Monitor"  and 

*^  Merrimac"  it  is  becanse  ihe  resolthas  not  influc  need  the  military  progress 
of  the  war;  its  interest  depends  on  considerations  which  would  only  distract 
your  attention  from  the  general  history ;  and  to  treat  it  as  it  ought  to  be 
treated  would  detain  me  too  long.  Already  the  narrative  has  extended  so 
far,  that  I  have  but  little  time  to  touch  upon  the  wide  and  inviting  field 
of  review,  and  the  following  brief  remarks  are  all  that  I  can  venture  to 
offer. 

With  immense  manufactuiiug  resoui'ces,  extensive  commerce,  and  free- 
dom from  public  debt,  the  Federals  had  at  the  outset  everything  that  a 
nation  coold  want  for  tiie  purposes  of  war,  tsse^  an  army.  For  want  of 
it  tb^  capital  had  onoe  been  burnt,  but  during  the  fifty  years  which  fol- 
lowed they  encountered  no  foe  more  formidable  than  Texas  and  Mexico, 
and,  far  from  desiring  to  change  their  military  system,  thej  held  it  to  be 
the  best  that  they  could  maintain.  Their  militia  was  reckoned  at  three 
miUioDs;  their  regnlar  army  numbered  seventeen  weak  regiments,  Avho?e 
companies,  employed  in  !:];aarding  tiie  interior  States  against  Indian  forays, 
did  not  ihnn  one  single  brigade  of  the  troops  sent  into  the  held.  It  was, 
thereiore,  witli  untrained  men,  inexperienced  officers,  and  generals  snatched 
from  civil  pursuits,  that  the  Federals  talked  of  conquering  forthwith  the 
seceded  States.  If  they  bad  fulfilled  one  bundredtb  part  of  their  task  iu 
the  time  they  named  the  world  would  bave  been  amaaed.  'Die  profee- 
sional  soldier's  life  would,  indeed,  be  wasted,  and  his  occupation  migbt 
well  be  gone,  if  thousands  of  men  thus  hurriedly  called  under  arms  could 
be  marched  and  manceuvred  at  wilL  That  they  could  be  thus  handled 
no  disinterested  person  was  sanguine  enough  to  suppose,  but  nothing  less 
than  an  unmitigated  fjiilure  like  Bull's  Run  would  have  convinced  the 
American  journalists  that  their  militiamen  were  not  (to  use  their  own 
words)  "  better  than  French  soldiers." 

Of  the  interior  state  of  the  Southern  army  we  have  heard  little;  but 
the  gHmpses  which  Mr.  Eussell  obtained  and  communicated  are  in  ac- 
cordanoe  with  what  we  might  expect^  and  the  council  of  war  at  Fort 
Donnslson  bears  similar  testimonjr  to  its  unmilitary  oonditicn.  FromUie 
NorAem  dde  the  intdUgenoe  has  been  ample,  and  abounds  in  incidents 
which  illustrate  the  want  of  discipline;  they  embrace  every  variety  of 
disorder,  from  the  careless  use  of  arms,  and  the  independence  of  sentinels 
on  duty,  to  attacks  on  offioers  and  smtinies  in  regiments.  And  it  is  not 
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soriHrisiDg  Uiat  it  ^oiild  Have  been  so;  the  private  soldiers  reqnixed  m 
judioioiis  xulei  fixm  ha%  temperate :  lunr  nmui  judgmoit  or  tempeianoe 
mB  there  amODgst  the  offieen  ?  What  oould  he  the  stale  of  a  legimeat 
in  which  (according  to  a  New  York  paper)  the  major  was  drunk  in  hisr 
tent,  the  lieutenani-colonel  was  drunk  on  pamde,  and  the  colonel  being 
tried  for  drunkenness,  all  at  one  and  the  same  time  ?  The  paper  may 
have  added  to  the  truth;  but  think  how  far  the  evil  must  have  gone  for 
such  a  tale  to  be  told.  After  the  first  three  months  there  were  many 
chmigeB  among  the  officers,  and  another  American  paper  doubts  whether, 
out  of  225  who  had  lately  left,  25  had  quitted  their  regiments  without 
dishonour.  Such  was  the  judgment  of  their  own  press,  and  I  can  set 
nothing  against  it*  Some  few  Oifiioen  there  wm  who  had  gone  through 
the  mUitaiy  college  at  West  Pointy  and  we  may  hope  that  there  were 
many  honourable  exceptions  to  llie  general  rule;  but  the  migority  earned 
for  themselves,  by  ignorance  and  bad  example,  a  most  evil  reputation  itf 
the  early  part  of  the  war.  When  we  think  how  much  this  must  have 
checked  tha  improvement  of  the  army,  we  need  not  wonder  that  the 
main  body  did  so  little.  A  general  would  not  be  blamed  for  delaying  an 
attack  until  his  numbers  wvtc  equal  to  the  emergency;  and  want  of  dis- 
cipline in  a  more  dangerous  failing,  a  more  fatal  weakness,  than  want  of 
men* 

I  can  wdl  nndecataod  that  the  anna  of  the  I^ederals  should  be  ezoel<« 
lenty  their  mat&del  of  artillery  magnificent,  and  their  appearance  on  parade 
imposing ;  but  the  internal  state  of  an  annj  is  not  to  be  learned  hy  seeing 
it  march  past  at  a  review;  and  it  seems  to  me  that  so  great  a  change  as 
would  transform  the  Federal  forces  into  a  disciplined  body  muii  require  a 
great  space  of  time. 

There  are  still  other  things  to  be  weighed  and  considered  before  we 
blame  either  side  for  not  showing  us  more  operations  on  a  large  scale. 
Much  of  the  country  is  still  so  covered  with  wood  as  to  be  unsuitable  for 
great  manoeuvres,  and  the  want  of  well-made  roads  would  utterly  prevent 
long  matches,  except  in  dry  weather,  or  on  xontea  where  the  lailwa^s 
comd  hod  their  aid.  That  roads  should  be  few  is  only  natural,  oonsi« 
dertng  that  the  population  is  still  thin;  but  it  is  ft^gnUr  that  in  America 
they  have  been  outstripped  by  railways,  and  iron  tracks  are  now  the  first 
good  communications  made  between  rising  towns.  In  Missouri,  for 
instance,  there  are  720  miles  of  railway,  whilst,  a  few  years  ago,  there 
were  only  five  macadamised  roads,  which  led  from  St.  Louis  a  few  miles 
to^vard8  the  interior;  but  it  is  on  roads  and  not  railways  that  a  general 
must  rely  in  his  first  invasion  of  an  enemy's  country. 

As  the  coimtry  and  the  roads  influenced  the  movements,  so  would  the 
nature  of  the  contest  give  a  character  to  the  earlier  plans.  In  every  civil 
war  there  is  sure  to  be  one  or  more  districts  where  the  inhabitants  are 
divided  in  feeling  between  the  combatants,  and  to  establish  one  party  in  a 
superiority  is  the  object  of  the  first  expeditions  and  encounters.  Henoe 
the  operations  in  Western  Virginia,  Missouri,  and  Kentucky.  Next  in 
such  cases  is  likely  to  come  an  attempt  by  the  stronger  side  on  the  capital 
of  the  weaker,  aided,  if  possible,  by  diversion?  on  scattered  points  of  his 
frontier.  From  this  general  maxim,  rather  tlian  stratogical  plan,  the  first 
advance  towards  £ichmond,  and  the  expeditions  oi  Buinside,  bheimau, 


Digitized  by  Google 


262     MILITARY  feiiJc^TOH  Oi^  iUK  PB£S£NT  WAi;  IN  AMERICA. 


and  Bullfflr  flprong^  Tiie  mvaaiim  of  Tflonettee  firom  GiiiQ,  and  tiM 
nmiiltaiieoQS  adranoe  ihzongh  KeDtudky  fiponi  the  Ohio  m  more  neatly 
allied  to  ibe  ajrt  of  war^  but  still  to  be  traoed  to  ibe  ATmpaihiM  of  the 
inhabitanti. 

Wherever  the  oiqponents  meet  on  neutral  grotind)  the  weaker  in  anna 
and  numbf^rg  cannot  fail  to  be  worsted,  unless  led  by  a  superior  skill 
which  we  can  hardly  expect  to  see.  In  the  after  part  may  come  a  period 
when  strength  may  he^n  to  rise  out  of  the  results  of  weakness;  once  out 
of  reach  of  the  formidable  artillery^  which  is  unendurable  if  it  cannot  be 
stormed  or  silenced,  activity  and  daring  may  outweigh  numbers  -«« 
tindktm  deqpauf  ma^  aompanaato  ibr  inftricnifer  of  penonal  mapona— i 
or  the  paaaivo  vemtanee  of  a  united  people  mace  Tictoiy  fimi^eaa  and 
aaljngalaon  impossible. 

The  Southern  States  are  now  approaching  a  crisis,  which  has  CBilj 
been  hitherto  deferred  by  the  inabib^  of  the  North  to  wield  ita  weapons 


it  should  not  have  been  hasty  to  rise ;  if  it  cannot  be  patient  to  endure, 
it  should  not  have  been  bold  to  strike.  I  see  no  reason  to  doubt  that  its 
spirit  is  true,  but  ftiture  events  will  speak  for  themselves  :  having 
explained  to  the  best  of  my  ability  those  which  are  past,  my  taak  ia  over ; 
I  have  only  to  thank  you  for  your  attention,  and  to  conclude  by  wishing 
yon  a  bettor  guide  to  fin  ftumr  aeenea  of  the  Amarieaa  War. 


of  offence.    If  the  Confederacy 


South  is  not  prepared  to  stand, 
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THE  VALUE  OF  A  GYMNASTIC  ITiAUSUNG  TO  THE  SOLDIER. 

Bj  ASOBIBAUI  MAOLASBHy  Esq. 

When  it  was  proposed  to  me  that  I  should  do  myself  the  honour  of 
reading  a  paper  on  this  subject  before  the  members  of  thi--'  Tnstitntion,  I 
for  some  time  hesitated  to  do  so.  I  hesitated  because  I  felt  the  difficulty 
of  treatiiip:  -i  subject  of  this  importance,  and  of  this  extent,  with  anything 
like  jubtice  in  the  compass  of  an  ordinaiy  lecture.  But,  on  the  other 
hand,  I  am  so  anxious  to  ayail  myself  of  eyeiy  opportunity  of  bringing  it 
vriik  patMrble  finniess  befine  ail  who  are  mtmsfed  fa  the  weU-'bemg  tsod 
eflScienoy  of  the  floldier— I  am  so  eonsoious  that  the  membeie  of  this 
£wdtation  are  of  all  men  the  most  oapable  of  appreciating  and  a£  testing 
the  merits  of  any  soheme  daiming  to  fturther  tins  object — am  so  im> 
pressed  with  the  importance  of  the  subject  itseilf<-*-I  hare  had  saob  ample 
evidence  of  its  value,  and,  as  T  believe,  I  can  produce  such  convincing 
proofs  of  the  power  of  tlu;  system  of  bodily  training  which  I  advocate  to 
accomplish  the  object  desired — that  I  hastily  overcame  my  first  scruples, 
and  have  endeavoured  to  prepare  a  short  paper,  touching,  as  far  as 
time  would  admit,  on  its  chief  features,  feeling  sure  you  will  extend  to 
me  your  indulgence,  in  consideration  of  the  difficulties  I  must  encounter 
in  any  attempt  to  treat  a  subject  embracing  so  many  details  In  so  Inief  a 
spaee  of  time. 

Bat  befoxe  doing  S0|  bcfiwe  brin^g  to  vour  notice  any  pxooft  of  the 
Talve  of  the  system,  bdbre  attempSng  to  show  the  advantages  which  mie 
ibnn  of  exennse  possesses  orer  anotibier,  I  would  ask  your  attention  to 
some  remarks,  perhaps  not  very  easy  to  follow,  on  account  of  the  brevity 

with  whieh  it  has  been  necesiary  to  treat  them,  on  the  nature  of  exercise; 
I  mean  exercise  in  its  abstract  sense,  whetlier  taken  for  amusement, 
recreation,  or  with  the  avowed  purpose  of  obtaining  from  it,  what  it  is 
found  by  experience  to  give — strength ;  in  short,  I  wUl  endeavour  to  show 
what  exercise  is,  what  it  does,  and  how  it  does  it. 

Exeioise  mi^  be  brieflr  defined  as  nmscolar  numnent.  Mascalar, 
beeause  all  movements  of  dhe  body  are  eoceoated  by  the  mnsdes.  It  is  by 
the  action  of  the  mnsclesi  separately  or  in  concert,  that  our  every  move- 
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ment,  great  or  small,  from  the  lifting  of  a  finger  to  the  most  powerful 
effort  of  which  the  human  body  is  capable,  is  perioruied;  the  power  of 
executing  such  movements  being  always  in  proportion  to  the  contractility, 
or,  in  otiber  words,  to  the  strengthi  <n  the  miucleB  employed,  eridenceii 
externally  by  theb  development. 

Now>  it  is  an  unerring  nataral  law,  that  wherever  the  blood,  which  ia 
the  source  of  nourishment  to  the  entire  body,  is  circidated  in  the  most 
abundant  quantity,  there  will  be  the  greatest  development;  and,  by  an 
equally  unerring  law,  the  quantity  of  blood  circulating  through  each  part 
is  chiefly  rep^ilated  by  its  exercise.  Will  you  allow  me  to  repeat  this 
passage,  it  is  so  very  important  ?  *'  Wherever  the  blood,  which  is  the 
source  of  noiurishment  to  the  entire  body,  is  circulated  in  the  most 
abundant  quantity,  there  will  be  the  greatest  development — and  the 
quantity  of  blood  ciroulating  through  each  part  is  chiefly  r^ulated  by  its 
exercise"  In  other  words,  the  development  of  the  body,  or  of  any  part 
of  the  body,  will  be  in  relation  to  its  activity,  because  the  circulation  of 
tiie  blood  in  that  part  is  in  relation  to  its  activity.  The  results  of  this  law 
are  familiar  to  us  all  in  the  fact  that  every  one  of  the  four  hundred  volun- 
tary mn«;clcs  of  the  human  body  will  developo,  will  increase  in  size, 
strength,  and  dexterity,  exactly  in  proportion  as  it  is  called  into  action. 
Whatever  muscles  of  the  body  are  called  most  frequently  into  action, 
whatever  muscles  of  the  body  are  most  frequently  exercised,  will  be  found 
to  be  proportionately  the  largest,  the  strongest,  and  the  most  dexterous. 
For  the  {Kresent  purpose  we  tdll  view  this  as  the  first  olject  of  exercise* 
to  increase  the  power  and  dexterity  of  the  volnntary  muscles  of  the  body. 

But  in  addition  to  these  muscles  which  perform  ibe  Tarious  movements 
which  we  desire,  and  which  are  placed  for  the  most  part  on  the  external 
sur&ce  of  the  body,  forming  the  walls  of  the  upper  and  lower  cavities  of 
the  trunk,  and  constituting  the  principal  bulk  of  Uie  limbe,  there  is  another 
class,  small  in  number,  and  for  the  most  part  contained  Avithin  the  cavities 
of  the  body,  over  which  we  can  exercise  little  or  no  control — muscles 
chiefly  employed  in  the  processes  of  digestion,  circulation,  and  respiration, 
and  called  involuntary  muscles.    As  I  have  said,  and  as  their  name  im- 
jilies,  over  these  we  ean  exercise  no  control,  but  they  are  equally  suscepdble 
with  the  voluntary  muscles  of  improvement  by  exercise.   For,  although 
the  movements  constituting  the  exercise  are  performed  by  the  voluntary 
muscles,  the  impetus  given  to  the  circulation  in  these  parts  is  shared  iu  a 
greater  or  a  less  degree  by  the  rest  of  the  body.    We  are  all  familiar  with 
the  increased  warmth  and  pleasurable  energy  felt  during  and  for  some 
time  after  exercise,  where  it  has  not  been  too  violent  or  too  long  pro- 
tracted; this  is  caused  by  the  greater  rapidity  with  -which  the  blood  is 
circulating  throughout  the  body;  and  the  involuntary  muscles  are  also 
stimulated  by  it  to  activity,  evidenced  by  the  increased  and  energetic 
beating  of  the  heart  and  quickened  and  more  powerftil  respiration*  So 
that,  iSthough  the  exercise  be  executed  by  the  action  of  the  voluntary 
muscles  alone,  yet  the  health  and  vigour  and  capacity  of  every  organ  of 
the  entire  body  will  be  with  them  proportionately  increased.    And  thus 
we  may  view  as  accomplished  the  second  object  of  exercise — to  strengthen 
and  develope  the  aU-impoitant  organs  on  which  not  health  only,  but  life 
itself,  depends. 
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But  ihere  is  another  advantage  of  the  greatest  importance  accomplished 
hy  exercise— accomplished  hj  Uie  eneigetic  action  of  the  Toltintary 
mnsoles — mean  the  eflfect  olezercise  on  the  condition  of  the  blood  itseif^ 
from  which,  as  I  have  said,  the  whole  body  receives  its  nourishment.  In 
erery  breath  we  breafhet  whether  asleep  or  awake,  in  sickness  or  in 
health,  a  double  process  is  performed  within  our  lungs — a  double  process 
acting  directly  on  the  blood  at  tlie  moment  of  its  passage  through  them. 
First,  the  blood  which,  as  I  may  say,  has  made  the  circTiit  of  the  body, 
having  parted  with  its  nourishing  and  revivifying  properties  during  the 
first  half  of  its  joairney,  and  returned  loaded  with  the  waste  and  effete 
particles  whicii  it  lias  received  on  its  backward  course,  meets  with  the 
air  inspired,  and  to  ilns  air  it  imparts,  to  this  air  it  resigns,  by  this. air  it 
is  relieved  of,  the  load  of  waste  mat^ial,  principally  in  the  form  of  car- 
honic  acid  gas,  a  gas  which  is  itself  a  deadly  poison,  and  the  accumula- 
tion of  which  in  the  blood  is  productive  of  innumerable  evils.  This  is 
one  part  of  the  process  which  takes  place  in  the  lungs  during  the  act  of 
breathing,  namely,  the  setting  free  from  the  blood  of  the  impurities  with 
which  it  is  charged ;  the  second  part  is  the  absorption  from  the  newly 
inspired  air  of  a  relative  quantity  of  oxygen,  which  is  as  valuable,  as 
necessary  to  life,  as  the  carbonic  acid  is  inimical  to  it.  Now,  as  every  one 
is  aware,  tlie  direct  and  immediate  effect  of  exercise  is  to  quicken  respira- 
tion, and  not  only  to  quicken  it,  that  is,  to  make  the  separate  inspirations 
and  expirations  follow  each  other  with  greater  rapidity,  but  to  make 
each  separate  breath  of  air  larger  in  qoantity.  What  is  the  direct  efiect 
of  this  accelerated  speed  and  increased  vdnme  of  the  air  respired? 
The  blood  is  more  perfectly  aerated,  is  more  abimdantly  supplied  with 
oxygen,  more  freely  and  efiectualiy  relieved  of  its  carbonic  acid.  And 
more  than  this.  The  lnn<Tg  are  but  one  of  several  organs  whose 
office  if?  to  relieve  the  blood  of  all  matters  which  might  prove  injurious  to 
the  Lealih  of  the  body,  and  these  organs  are  all  equally  stimulated  to  in- 
creased activity  by  exercise,  and  receive  from  it  equal  permanent  benefit. 

At  what  point  have  we  now  arrived?  First,  we  Imve  seen  tiiat  the 
development  of  the  muscular  system  depends  upon  exercise.  Secondly, 
that  the  health  and  strength  of  the  vital  oraans  also  depend  upon  exercise. 
Thirdly^  that  the  purity  and  nutritive  condition  of  the  blood»  from  which 
tlie  w  hole  body  is  nourished,  also  depend  upon  exercise;  and  that  these 
various  processes  all  tend  to  produce  the  same  results,  namely,  the  health 
and  strength  of  the  body. 

I  have  said  that  development  is  in  relation  to  activity,  and  that  strength 
is,  ceteris  paribus,  in  relation  to  development,  and  this  is  the  key  to  ail 
physical  improvement.  We  have  but  to  ascertain  what  part  of  the  body 
is  the  weakest,  and  by  giving  it  suitable  exercise  we  can  strengthen  it. 
We  have  but  to  ascertaiii  what  part  of  the  body  has  received  the  smallest 
share  of  employment,  and  consequently  the  least  nourishment,  and  con- 
sequently again  has  attained  the  smallest  development,  and  instant  means  can 
be  taken  to  remedy  the  evU,  to  increase  its  sise  and  capacity,  to  Improve 
its  conformation,  and  place  it  on  an  equality  witii  the  rest  of  the  body. 

These  being  Ihe  sure  results  of  exercise,  it  becomes  a  matter  of  the 
gravest  importance  to  consider  what  forms  of  exeroi'i*  nre  in  themselves 
the  most  valuable.  It  is  hm»  therefiare,  that  I  would  now  desire  to  direct 

VOL*  VI.  V 
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your  attention  to  the  distinction  between  purely  recreative  exercise  and 
systcmatiscd  exercise  or  gymnastics ;  I  mean,  between  exercise  which  is 
taken  for  the  amusement,  the  interest,  the  pleasnre,  which  some  game, 
spuit,  or  pastime  affords,  and  that  which  is  taken  for  the  sole  purpose,  of 
the  training  and  strength  which  it  gives.  Now,  although  recreative 
exercises  do  undoubtedly  give  strength  also — health  and  strength  to  both 
mind  and  body— and  earoeflthr  as  I  would  recommend  that  they  should 
have  every  facility  provided  for  their  practice,  and  should  be  encouraged 
by  every  available  means  and  eveij  suggestive  expedient— still  it  must 
never  be  forgotten  that  not  one  of  these  has  for  its  object  to  develope  the 
body,  to  give  to  it,  or  to  any  part  of  it,  health  and  str^igth.  So  fax  from 
the  weakest  parts  of  the  body  receiving  special  culture  on  account  of  their 
weakness  in  recreative  exercises,  it  is  just  the  contrary;  the  parts  of  the 
body  chosen  to  execute  the  movements  of  the  game  are  those  which  can 
do  tliem  best,  tliosc  in  fiict  which  are  already  the  strongest  and  most 
dexlerons.  Not  one  of  them  is  sufficient  to  accomplish  the  perfect 
development  of  the  body,  to  brin^  it  to  that  point  of  strength,  dexterity, 

*  and  power  of  endurance  to  which  it  is  capable  of  attaming:  and  to 
expect  this  from  them,  is  to  expect  what  idliey  were  never  designed  to  give. 
To  accomplish  this  requires  exercise  of  another  kind— exerdse  prepared 
upon  a  clear  comprehension  of  what  is  required,  and  how  the  thing 
required  is  to  be  obtained.  It  must  be  exercise  for  its  own  sake,  exercise 
for  the  distinct  purpose  of  the  culture  of  the  body.  And  this  is  the  place 
claimed  by  gymnastics,  these  are  the  objects  which  they  can  accomplish. 
While  I  claim  for  their  practice,  if  the  gymnasium  be  in  the  hands  of  a 
competent  superintendent  and  his  instructors  be  properly  qualified  menj 
as  high  and  as  intelligent  an  interest,  as  great  amusement  and  pleasure,  as 
in  any  purely  recreative  exercise,  the  attainment  of  bodily  lieaith  and 
strength  is  the  one  thing  aimed  at.  I  claim  for  the  system  that  I  advocate, 
that,  no  matter  what  may  be  the  state  of  a  mends  health  at  the  time  he 
begins  his  work,  if  he  be  as  weak  as  a  child  in  the  nurse's  armsj  or  the 
most  powerfol  athlete  in  his  regiment,  the  exercises  of  the  gjmuuudum 
9an  be  regulated  to  his  power — can  enable  the  weak  to  begin  without 
danger,  without  disappointment,  without  any  risk  of  failure  that  could 
wound  his  amoitr  pj'opre,  or  lower  him  in  the  eyes  of  his  comrades,  buty 
on  the  contrary,  will  afford  him  a  fair  starting-point  from  which  he  can 
daily,  hourly,  lesson  by  lesson,  add  to  his  little  store  of  strength,  until  he 
stands  abreast  with  his  fellows.  And  to  the  powerful  man  it  affords  the 
opportunity  of  showing  his  strength,  of  sustaining  his  strength,  o[  pre- 
serving it  intact,  serviceable  and  disposable  at  any  moment  iur  the 

'  exigencies  of  his  profession. 

.  I  arrive  now  at  the  important  question,  that  question  to  which  all  the 
foregoing  is  but  introduotoiy,  Does  this  apply  to '  the  position  of  the 

.  soldier  ?  To  put  it  more  directly,  Do  the  duties  of  the  soldier  yield  that 
abundant  physical  employment  which  ensures  the  full  development  of 
his  bodily  powers  ?  and  do  the  exigencies  of  his  profession  require  or 
render  valuable  tlie  possession  of  great  physical  resources  ? 

It  will  Ije  conceded  that  the  men  who  fill  the  ranks  of  our  army  are 
drawn  from  almost  eveiy  species  of  trade,  occupation,  and  callinnr,  and 
embrace  almost  every  grade  of  physic^d  po\7^i— mat^vej  poweilul  men 
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from  the  farm,  the  quarry,  the  forge,  the  warehouse  and  the  wharl,  and 
slight,  half-folmedi  half-f?d  youths  from  the  &etory,  the  shop  ooonter,  the 
desk}  and  from  the  iniramerable  petty  trades  in  -which  men  find  employ- 
ment in  ckfldy  populated  districts.  I  belkve  it  may  be  roundly  stated 
that  every  occtopation  followed  in  this  country  is  represented  in  the  army ; 
and,  Gentlemen,  if  what  I  have  stated  regardmg  exercise  and  its  results  be 
correct — and  it  is  founded  on  the  clear  and  accepted  laws  which  govern 
our  growth  and  development — to  state  that  every  form  of  occupation  in 
this  country  is  represented  in  the  army,  is  virtually  to  state  that  every 
form  of  grovyth  and  development  is  represented  there  also,  fl  mean  of 
course  within  those  limitations  observed  in  the  enlistment  of  recruits  and 
subsequent  medical  examinations).  Now,  most  of  the  occupations  in 
which  artlflans  and  labonrers  are  engaged  give  powerfbl  and  aotiye 
employment  to  oertain  parts  of  the  body,  Sie  other  parts  receiving  com- 
paratively little ;  and  ine  xnevitable  result  of  this  unequal  employment  is 
nneqnal  developinent,  because  power  is  in  relation  to  activity.  The  parts 
that  have  been  actively  employed  will  be  shapely  and  strong;  the  inactive, 
neglected  parts  will  be  weak  and  stunted.  And  tliis  will  be  evident  to 
every  eye  that  knows  what  proportions  to  look  for;  the  nature  of  the 
employ iMi  nt  loaves  its  mark  upon  the  man  for  good  or  for  evil — a  sign,  a 
seal  in  witness  of  his  strength  and  beauty,  or  a  brand  denoting  his 
weakness  and  deformity — fashions  him,  moulds  him  for  shapek  ssness  or 
distortion  so  unerringly,  that  to  the  experienced  eye  the  nature  of  the  crail 
or  calling  is  instantly  revealed  j  or,  the  occupation  being  known,  you 
may  tell  before  looking  at  the  sum  the  oondilaon  and  the  direction  of  his 
development. 

Thai  is  the  material  out  of  which  the  soldier  is  to  be  formed ;  rather, 
let  me  say,  these  are  the  men  to  whom  is  to  be  tanght  the  profession  of 

arms,  than  which  there  is  none  more  noble ;  there  can  be  none  so  noble, 
since  in  the  keeping  of  the  soldier,  confided  to  his  care,  entrusted  to  his 
guardianship,  are  the  prosperity,  the  safety,  the  honour  of  the  country. 

In  men  drawn  from  so  wide  a  field  will  be  found  every  gradation  of 
physical  strength,  the  strongest  and  the  weakest.  To  take  the  two  ex- 
tremes for  illustration,  and  to  b^in  with  the  man  of  large  stature  and 
powerful  frame;  how  has  he  acquired  his  powerful  irame?  Chiefly  by 
energetic  and  powerful  exercise*  Other  lliings  maj  have  contributed^ 
inde^  must  have  contributed,  sttoh  as  abundant  diet»  and  piobably  fresh 
air{  but  ndll^er  of  these,  ncnr  both  of  thesci  nor  all  the  other  agents  of  healtJi 
put  together,  will  give  muscular  power  without  muscular  employment. 
Now  remove  such  a  man  suddenly  from  his  employment,  take  him  to  the 
dep6t  to  be  straightened  and  taught  to  march  with  his  head  upright,  his 
arms  close  in  by  his  sides,  and  the  trunk  of  his  body  held  erect  and  motion- 
less as  a  pillar,  and  what  are  you  doing?  That  which  is  suitable  and 
necessary  to  enable  the  man  to  take  his  place  in  the  ranks  ub  a  soldier,  but 
notliing  whatever  to  sustain,  fur  less  augment,  his  bodily  energies.  The 
constrained  position,  the  restricted  and  closely  localized  movements  of 
parade  and  luill,  all  deny  to  the  trunk  of  the  body  and  the  upper  limbs 
any  exercise  whaterer,  any  share  whatever  of  that  which  has  given  them 
the  strength  which  they  possess,  for  a  continuatioB  of  which  they  are 
piiiiH^^wil^i^  vhichOMjinuil  dwindle  to  t^  audsiae 
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and  power,  and  the  still  more  important  loss  to  other  pai'ts  of  the  body,  de- 
pen&ng  for  their  health  and  activity  upon  the  health  and  activity  of  these. 

But  there  is  another  condition  of  large  stature  and  rapid  growth  which  I 
would  desire  to  instance;  I  mean  the  man  oflarge  frame  with  little  strength, 
the  results  usually  of  a  strong  and  unsubduable  germ  of  growth  in  the 
individual,  which,  with  adequate  diet  and  suitable  and  abundant  exercise, 
produces  those  splendid  specimens  of  men  whom  we  are  fain  to  view  as  the 
type  of  our  race,  but  who,  with  an  inadequate  or  irregular  supply  of  these 
agents  during  the  period  of  their  upward  growth,  attain  the  bulk  of  frame, 
but  miss  the  soundness  of  constitution  and  the  physical  energies  which 
should  accompany  it.  There  are  many  of  these  men  in  the  army— there 
must  ever  be  many  of  these  men  in  tJbe  army.  We  have  only  to  think  for 
a  moment  of  the  iiuniffieien<^  of  diet  alone,  insufficiency  in  quantity  and 
•  quality,  at  a  time  when  abundance  was  a  necessity  to  either  present  or 
prospectiye  health  or  strength,  to  know  that  we  have  got  the  shell  of  the 
man  only.  Sound,  strong,  or  lasting,  he  cannot  be,  became  in  him  we 
have  distributed  over  a  large  surface  that  which  is  only  adequate  for  a 
small  one.  Is  it  possible  yet  to  restore  him  to  the  place  he  was  designed 
to  occupy,  designed  by  the  incontrovertible  evidence  of  his  stature,  attained 
in  spite  of  his  deprivations  ?  Is  it  possible  to  give  him  that  soundness  of 
constitution,  energy  oi  muscle,  elasticity  of  action,  and  symmetry  of  form 
which  were  his  by  birthright  ?  Not  possible — not  possible  to  give,  after 
growth  is  completed,  that  which  should  have  regulated  growth  itself, 
beginning  mth  its  beginning,  adding  to,  proportioning,  eoosolidating,  and 
sustainiog  every  cell  of  every  fibre  or  tissue,  as  it  was  added  to  the  frame  : 
but  still  possible,  still  feasible,  still  a  certainty,  yet  to  recover  a  valuable 
portion  of  the  health  and  strength,  activity  and  energy  of  which  he  has 
been  deprived  ;  still  possible  to  double  his  material  well-being  as  a  man, 
to  double  his  serviceability  as  a  soldier.  At  once,  the  first  day  he  is  re- 
cognised in  the  dep6t  as  an  embryo  soldier,  take  him  to  the  gymnasium, 
prepared,  fitted,  built  for  his  reception  and  use;  place  him  under  the  care 
of  instructors,  taught  to  administer  exercise  ou  a  clearly  defined  and  com- 
prehensire  qrstem,  a  system  calculated  to  meet  the  requirements  of  every 
learner,  weak  or  strong,  to  meet  the  requirements  of  the  whole  frame  of 
every  learner,  and  to  give  to  the  whole  frame  suitable  and  uniform  and 
adequate  employment.  Do  this,  and  you  will  create  within  him  a  new 
growth,  a  new  life ;  a  growth  for  the  rectification  of  all  that  is  wrong,  and 
strengthening  of  all  that  is  weak;  a  life  within  each  separate  cell,  straining 
for  the  recovery  of  that  which  has  been  neglected  since  his  birth. 

Let  us  take  another  instance.  The  youth  who  has  everything  to  gain- 
slight  and  slim,  under-sized  and  under-fed,  who  can  scarcely  be  reckoned 
the  raw  material  out  of  which  a  soldier  is  to  be  made,  but  who  from  his 
youth,  and  from  that  strong  germ  of  physical  power  which  I  have  learned 
to  look  upon  as  inhereot  in  the  -  frame  of  every  Englishman,  is  awaiting 
but  the  stimulating,  quickening,  life-giving  properties  of  judiciously  re^ 
gulated  exercise  to  swell  and  expand  into  healthy,  vigorous  existencei 
What  doi  s  such  a  youth  gain  in  drill  and  parade  for  the  development  of 
his  latent  resources  ?  He  is  not  twenty  yet;  capable  of  receiving  vast 
additio!is  to  his  physical  powers.  This  is  the  case  with  Oxford  men,  who 
from  their  childhood  have  been  living  in  that  state  of  mental  and  physical 
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employment  most  favourable  and  most  directly  conducive  to  timely  de- 
velopment. They  seldom  attain  to  their  full  bodily  powers  before  their 
twenty-tiiird  year.  But  tiie  youUi  of  the  natui-e  i  am  instancing  will  be 
'  found  to  be  gieatlj  in  anem  at  ail  pointo.  What  is  there  in  his  profes- 
rionaldatiea  to  mpply  the  irant?  So  little,  ao  Y&ey  little,  in  oomparison 
with  his  great  lequiiementa  and  almoat  onliniited  capacity  fat  improve- 
ment; and  that  little  so  partially  and  so  nneqnally  adnuniatoied,  that  even 
it^  valne  ia  redaced.  For  obaerre,  he  cannot  attend  a  pamde*  walk  to  a 
rifle  range,  cross  a  barrack-yard,  or  ascend  a  barrack-square^  without 
giving  employment  to  the  muscles  of  his  lower  limbs,  althouo^h  such  em- 
ployment be  altogether  inadequate  to  produce  their  full  development;  but 
it  is  abundant  in  comparison  to  what  the  upper  limbs  and  trunk  receive. 
These  must  languish,  these  must  remain  relatively  feeble,  because  they 
wee  kept  without  employment,  and  power  is  in  relation  to  activity. 

it  is  tbia  inadequacy,  this  partiality  of  exeroiae  employed  wifbout 
reference  to  this  ]aW|  which  render  gymoastica  or  ayatematised  exer- 
cise BO  Taluable,  ^r  by  it  only  can  employment,  suitable  in  nature, 
degree,  and  duration,  for   every  part  of  the  body,  be  provided— 
and,  while  the  comprehension  of  this  law  teaches  us  how  to  look  for 
partial  df^velopments,  and  defective  and  imperfect  growth,  it  has  but  to  be 
ascertain' d  w  iiat  these  local  wants  are,  v.'hat  parts  of  the  body  are  re- 
latively weaker  than  the  remainder,  and  such  employment  can  be  fur- 
nished as  will  raise  any  such  part  Lo  the  rank  of  the  rest  of  the  body  in 
atrengtJi  and  in  serviceability.    And,  where  the  entire  body  is  below  the 
point  of  power  to  which  it  should  have  attained,  suitable  employment  can 
be  furnished  for  every  part,  for  tiie  whole  collectively— employment  that 
can  be  increaaed  and  intensified  with  the  advancing  capacity  of  the  learner. 
And  it  must  never  be  forgotten  that  in  developing  a  limb  to  its  full  power 
and  perfect  conformation  we  do  that,  and,  except  indirectly,  we  do  nothing 
more;  whereas  a  glance  at  the  trunk  of  the  body  will  show  thnt  in  developing 
the  parts  of  which  it  is  composed,  I  rniglit  almost  say  constructed,  so 
numerous  are  its  parts,  and  so  complex  is  their  arrangeriK  nt  ,  wc  do  that 
and  a  great  deal  more.    We  not  only  develope  to  their  noi  iaal  sliaj>e,  size, 
and  capacity  the  important  muscles  of  the  trunk,  but  at  the  same  time, 
and  bj  the  same  process,  we  bring  to  its  perfect  shape  and  siie  die  frame- 
work which  encases  and  protects  those  vital  organs,  whose  health  and 
functional  power  we  have  seen  to  be  all  important.   The  health  of  these 
organs,  and  their  power  of  performing  their  functions  with  due  complete- 
ness, are  essentially  dependent  upon  their  perfect  freedom ;  and  this  free- 
dom they  cannot  have,  if  confined  and  restricted  by  the  narrowness,  or 
other  deviation  from  the  natural  shape  and  siee,  of  this  enclosing  frame- 
work; they  cannot  attain  to  their  full  size  and  power  if  thus  fettered,  and 
no  activity  on  their  part  can  do  other  than  aggravate  the  evil  of  their  con- 
finement.   In  thus  providing,  therefore,  for  their  freedom  iu  functional 
activity  by  the  expansion  of  the  chamber  in  which  they  lie,  we  directly 
a^  in  thdr  development,  directly  inczease  iheir  power. 

But  can  I  prove,  can  I  adduce  any  evidence,  thfit  the  system  of  bodily 
training  which  I  advocate  would  meet  the  end  desired,  would  adjust  and 
regulate  and  place  under  his  control  the  entire  available  resources  of  the 
Strong,  would  sustain  and  add  to  his  strength  and  increase  hia  professional 
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serviceability — tliat  it  ■would  take  up  the  comparatively  unformed,  un- 
developed, and  altogether  negative,  frame  of  the  young  recruit,  and  culti- 
vate him  into  an  energetic,  active,  and  strong  man?  I  have  no  hesitation 
whatever  in  saying  that  it  will  do  both  of  these,  and  I  believe  I  can  give 
sttffieient  evidence  ihal  I  do  not;  over-estimate  its  potrer« 

Hany  years  ago  I  instituted  in  my  gymnasium  at  Oxford  a  series  of 
measurements,  1^  iirbicli  I  could  ascertain  the  state  of  tiie  development  of 
all  pupils  at  the  commencement  of  their  instruction,  and,  these  mea- 
surements being  repeated  at  given  intervals,  I  could  know  the  rate  of 
their  advancement.  The  revelations  made  by  this  system  of  periodic 
measurements  have  hom  such,  as  to  sustain  me  in  devoting  my  entire 
energies  to  the  completion  and  extension  of  my  system  of  exercise.  I  find 
that  to  all,  child  or  adult,  weak  or  strong,  it  gives  an  impulse,  a  momentum 
to  the  development  of  his  resources,  which  nothing  else  can  give;— and 
which  nothing  can  take  away,  because  it  is  not  a  thing  accjuired,  a  mere 
mental  or  physical  acquisition;  it  is  tfae  man  altered,  Uie  man  improved, 
the  man  brought  nearer  to  the  state  he  vraa  designed  tt>  hold  by  the  nature 
of  his  organization.* 

But  the  question  mil  naturally  present  itself,  Would  the  same  results  be 
obtained  ftom  a  similar  system  of  bodily  exercise  by  the  men  who  fill  the 
ranks  of  our  Army  as  by  the  youths  passing  through  our  Universities?  I 
think  the  statements  which  I  have  now  to  make,  will  satisfactoiily  answer 
this  question. 

The  first  detachment  of  non-commissioned  officers,  twelve  in  number, 
sent  to  nin  to  qualify  as  instructors,  were  selected  from  all  branches  of  the 
service.  Tliey  ranged  between  nineteen  and  twenty-nine  years  of  age— 
between  five  feet  five  inches  and  six  feet  in  height — between  nine  stone 
two  pounds  and  twelve  stone  six  potmds  in  weight-*— and  had  seen  fiom 
two  to  twelve  years  of  sendee.  I  confess  I  felt  greatly  discomfited  at  tbe 
appearance  of  this  detachment,  so  difierent  in  ereij  phvncal  attribute; 
I  perceived  the  difficulty,  the  very  great  difiScuIty,  of  working  them  in  the 
same  squad  at  the  same  exercises,  and  the  unfitness  of  some  of  them  ibr  a 
duty  so  special  ns  tlic  introduction  of  a  new  system  of  bodily  training  into 
the  army — ;i  system  in  which  I  hnve  found  it  necessary  to  lay  down  ns  an 
absolute  rule,  tliat  every  exercise  in  every  lesson  shall  be  executed  in  its 
perfect  form  by  the  instructor,  previous  to  the  attempt  of  the  learner; 
knowing  from  experience  how  important  is  example  in  the  acquisition  of 
all  physical  movcsnents,  and  how  widely  the  exercises  might  miss  of  their 
object  if  unworthily  represented  by  an  inferior  Instniotor.  Bat  I  also 
saw,  that  the  detachment  presented  perhaps  as  fair  a  sample  of  tiie  Army 
as  it  was  possible  to  obtain  in  the  same  number  of  men,  and  AaJb  if  I 
closely  observed  the  results  of  the  system  upon  these  men,  the  weak  and 
the  strong,  the  short  and  the  tall,  the  robust  and  the  delicate,  I  should  be 
furnished  with  a  fair  idea  of  what  would  be  ^e  results  of  the  system  ttpon 
the  Army  at  large. 

I  therefore  received  the  detachment  just  as  it  stood,  and,  follo-^ving  my 
method  of  periodic  measurements,  I  carefully  ascertained  and  registered 

*  A  fc  .v  f  these  resulta  I  have  made  known  in  a  paper  read  by  me  at  the  meeting  of 
the  Uritis>h  Association  at  Oxford  two  years  ago,  and  since  poblished  in  MacmiUan's 
Mas.i«iue,*'  Nov.  I860.— A.  M. 
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the  developments  of  each  at  the  commencement  of  his  course  of  instruc- 
tion, and  at  certain  intervals  throughout  its  progress.  A  tabular  state- 
Doent*  of  these  measurements  will  appear,  I  believe,  in  the  forthcoming  blue 
book,  as  tb^  were  Amilslied  by  me  to  Dr.  Logan,  ihe  Inspeotor-Qenerai 
of  Hospitals^  with  whom  I  haveiiad  the  pleastire  to  be  associated  on  the 
dommittee  appointed  to  consider  the  question  of  the  introduction  of  these 
exercises  into  the  Army;  bnt  I  may  here  mention  tliat  the  eftcts  were 
beyond  my  most  sanguine  hopes,  and  equal  to  any  precedent  among  the 
youths  in  those  higher  positions  of  life  amonir  whom  my  observations  had 
been  hitherto  chiefly  made.  The  muscular  additions  to  the  arms  and 
shoulders  and  the  expansion  of  the  chest  were  so  great  as  to  have  abso- 
lutely a  ludicrous  and  embarrassing  result,  for  before  the  fourth  month 
several  of  the  men  could  not  get  into  their  uniforms,  jackets  and  tunics, 
without  assistance,  and  when  they  had  got  them  on  they  could  not  get 
them  to  meet  down  the  middle  by  a  l)and*s  breadth*  In  a  month  more 
they  could  not  get  into  them  at  all,  and  new  clothing  had  to  be  procured, 
pending  the  azxiTal  of  which  the  men  had  to  go  to  and  from  the  gymnasium 
in  their  great  ooats*  One  of  these  men  had  gained  five  inches  in  actual 
girth  of  chest. 

Novfj  who  shall  tell  the  value  of  these  five  inches  of  chest — five  inches 
of  additional  space  for  the  heart  and  lungs  to  work  in?  There  is  no  com- 
puting its  value,  no  power  of  computing  it  at  all;  and,  before  such  an 
addition  as  this  could  be  made  to  this  part  of  the  body,  the  whole  frame 
must  have  received  a  proportionate  gain.  For  the  exercises  of  the  system 
ate  addressed  to  the  whole  body,  and  to  the  whole  body  equally,  and 
be&re  this  addition  could  be  made  to  the  chest  every  spot  and  point  of  the 
frame  that  you  could  touch  with  the  tip  of  your  finger  must  be  improved 
also;  every  organ  within  the  1  kIj  must  be  proportionately  strengthened. 

But  I  tried  another  method  of  recording  the  results  of  the  exercises.  I 
had  these  men  photographed  naked  to  the  waist  shortly  afler  the  beginning 
of  the  course  and  again  at  i's  close;  and  the  change  in  all,  even  in  these 
small  portraits,  is  very  distinct,  and  most  notably  so  in  the  youngest,  a 
youth  of  nineteen,  and,  as  I  had  anticipated  in  him,  not  merely  in  the 
acquisition  of  muscle,  but  iu  a  readjLii>Lment  and  expansion  of  the  osseous 
fiamework  upon  which  the  muscles  are  distributed. 

But  there  was  one  change — ^fhe  greatest  of  all,  and  to  which  all  other 
changes  are  but  means  to  an  epd.  are  but  evidences  more  or  less  distinct 
that  this  end  has  been  accompli^ed — a  change  which  I  could  not  record, 
which  can  never  be  recorded,  but  which  was  to  me,  and  to  all  who  had 
ever  seen  the  men,  most  impressively  evident— and  that  was  the  change  in 
bodily  activity,  dexterity,  presence  of  mind,  and  endurance  of  fatiprue; 
a  change,  gentlemen,  a  hundredfold  more  impressive  than  anything  the  tape 
measure  or  tlie  weighing  chair  can  ever  reveal. 

The  results  upon  the  second  detachment  of  instructors  whom  I  am  now 
qualifying  are  equally  satisfactory,  but  more  uniform,  the  men  having  been 
more  specially  selected. 

Vp  to  this  point,  gentlemen|  I  have  spoken  )>ut  of  the  beneficial  results 
d  exercise  as  ^IfeoSng  the  .man,  without  special  reference  to  his  profes- 

*  See  talilo  In  Appendix^Eo. 
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tional  duties  as  a  soldiery  and  I  haye  done  so  purposely,  because  yovi 
in  a  moment  see  that  the  power  of  tbe  man  and  the  serriceability  of  the 
soldier  are  inseparable  conditions*  Our  embodied  idea  of  energy,  activity, 
and  strengtb  is  the  soldier,  these  qualities  trained  to,  made  subservient  to, 
the  exigencies  of  his  profession  ;  and  these  qualities  are  the  inevitable 
results,  tlic  incontrovertible  results,  of  that  system  of  bodily  training 
which  I  advocate,  because  the  system  itself  is  based  upon,  and  all  its 
directions  are  in  accordance  wiLli,  the  natural  laws  which  govern  the 
growth  and  development  of  the  human  body.  Endow  a  man  with  these 
qualities,  therefore,  and  you  endow  him  with  the  power  of  overcoming 
all  difficulties  against  which  such  qualities  can  be  brought  to  bear,  against 
all  difficulties  requiiinff  strength,  aotiyity,  energy,  dexterity,  presence  of 
mindi  tenacity,  and  endurance.  You  cazmot  limit  a  high  qualification  to  a 
single  use  any  more  than  you  can  limit  the  purpose  to  which  a  good  coin 
may  be  applied;  it  will  fetch  its  value  anywhere  and  in  anything.  Aod 
so  will  strong  muscles  and  sound  lungs — in  garrison,  in  camp,  or  on 
campaign,  on  the  march,  iu  the  iield»  in  the  transport,  in  the  hospitali  on 
any  service,  in  any  climate. 

But,  although  we  cannot  limit  the  use  of  a  qualification,  we  can  very 
readily  give  to  it  a  special  direction  by  special  care,  and  make  it  more 
distinctly  valuable  for  special  purposes.  And  this  is  emphatically  the 
case  with  the  application  of  the  powers  acquired  by  gymnastic  training  to 
the  duties  of  the  professional  life  of  the  soldier.  Indeed,  as  will  be  seen  by 
the  published  book  of  the  system,  this  is  the  ultimate  aim  and  object  of 
every  exercise  in  it,  and  this  is  clearly  inculcated  and  steadily  kept 
before  the  learner  throughout  his  instruction.  And  the  last  course  in  the 
system  consists  exclusively  of  the  practical  application  to  a  profV^ssional 
use  of  all  that  has  gone  before,  teaching  the  soldier  how  to  overcome 
material  obstacles  of  every  form,  position,  and  character,  surmountable  by 
walk  or  run  or  leap  or  vault  or  climb,  wuii  implements  and  with  arms, 
singly  and  self-dependent,  or  with  comrades  rendering  and  receiving 
mutual  assistance* 

Therefore  the  question  wMdi  I  have  adyanced,  '<Do  the  exigencies  of  a 
soldier's  life  require  or  render  valuable  the  possession  of  great  physical 
resources?"  I  will  not  farther  answer,  because  the  answer  is  apparent  on 
the  face  of  the  question  itself,  and  the  question  was  only  put  to  emphasize 
the  importance  of  the  subject  to  which  it  refers.  I  feel  it  would  be 
unbecoming  in  me  further  to  enlarge  upon  this  suhjcct  before  professional 
men,  acquainted  by  life  experience  with  all  the  forms  in  which  the 
exigencies  of  tlie  soldier's  profession  make  daily,  hourly  claim  upon  his 
physical  resources,  and  who  know  that  health  and  sti-ength  are  the  essence 
of  the  soldier's  power. 

Nor  need  I  repeat  here^  because  they  must  be  familiar  to  you  all,  the 
startling  statistics  whidi  show  Ae  small  per-centsge  of  men  who 
fall  by  the  weapons  of  the  enemy,  in  comparison  to  those  who  succumb 
to  the  demands  made  upon  their  bodily  energies.  For  the  one  enemy 
in  his  own  form  which  the  soldier  has  to  encounter,  there  are  a 
hundred  lurking  aronnd  him  unseen,  in  thp  form  of  sufferings  which 
originate  in  the  manifold  trials  of  his  professional  life.  lie  cannot 
stand  the  heatj  or  he  cannot  stand  the  cold;  he  cannot  stand  the 
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tenibiu  exertion  and  excitement  of  the  struggle)  or  he  cannot  stand 
monotoiDj  of  the  camp  and  wetuwagamm  of  the  muoli ;  be  can- 
not anbdst  on  the  aeanty  and  ill-propared  Tadona;  he  cannot  bear  up 
agalnat  the  broken  and  inauflfaient  leat  ikgainat  hia  aing^  hnman  ibe  we 
put  into  his  handa  ihe  most  perfect  weapon  invented— I  might  almost  say 
Inventable— bymani  a^^ainst  the  other  foes  that  lurk  in  his  path,  awaiting 
him  at  ever/  tnxnj  there  ia  but  one  protection— to  atrei^gthen  the  aoldier 
himself. 

In  conclusion,  I  would  merely  remark,  that  while  this  is  applicable  to  the 
aoldiers  of  every  country,  how  much  more  so — -with  how  mucli  greater 
force— does  it  apply  to  our  own,  who  have  to  pas8  from  station  to  station 
over  the  whole  world,  who  have  to  endure  the  extremes  of  every  climate, 
firiHn  the  almoat  arctic  cold  of  Canada  to  the  tropical  heat  of  Afiica  and 
die  Indiea  ?  If  phyaical  eneigy  and  conatitational  atrength  be  the  eaaenee 
of  power  in  the  soldieia  of  any  other  nation,  they  must  be  so  with  atrange 
diatinctneaa  in  thoae  of  ours,  who  have  to  exerdae  their  profession  over 
ahnost  every  country  on  the  face  of  the  globe,  and  to  endure  the  hard-* 
ships,  the  fatigues,  the  discomforts  of  them  all. 

In  this  paper  T  have  spoken  only  of  the  physical  advantages  which  the 
soldier  would  derive  from  a  systematic  bodily  training,  but  its  value  in  a 
moral  point  of  view  would  be  almost  as  great,  as  evident,  and  would  be 
assured  by  the  natural  action  of  lawa  as  plain  as  those  which  regulate  his 
material  improvement.  I  do  not  allnde  merely  to  the  filling  up  health- 
fully, pleaanrably,  and  profitably  of  hia  spare  time^I  do  not  allude  merelv 
to  tile  evidence  which  it  would  set  before  him  of  how  health  and  strength 
are  gained,  and  how  they  are  lost,  and  of  the  immeasurable  advantagea 
which  the  possessor  of  these  qualities  has,  in  every  situation  of  life,  over 
the  man  who  has  them  not — I  allude  to  the  well-known  physiological  fact, 
that  active  bodily  exercise  has  the  direct  effect  of  checking  that  desire 
for  stimulanla  and  excitements  and  sensuous  indulgences,  which  sap  and 
undermine  the  constitution,  and  waste  and  wear  out  the  soldier's  frame, 
and  which  arises,  not  so  much  from  any  physical  want,  or  for  the  natural 
gratification  of  any  legitimate  physical  desire,  aa  from  a  nenroua  irritability 
and  craving,  that  become  the  stronger  the  more  they  are  indulged,  and  the 
atrength  and  force  of  which  are  usually  in  an  inverse  ratio  to  the  bodily 
strength  and  power  of  the  individual — in  an  inverae  ratio  to  hia  ability  to 
indulge  in  them  with  impunity* 


APPENDIX. 

The  Qjnuiuiiiiii,  Oxford, 
April  26tfa,  1861. 

Dear  Dr.  liOaAK,— You  expressed  so  much  interest  in  the  report  which 
I  sent  you  aome  time  ago  on  ihe  progress  made  by  the  men  whom  I  am 
qualifyiug  as  gymnastic  instructors,  that  I  am  induced  to  send  you  a  second, 
showing  the  ultimate  results  of  their  course  of  instruction,  for  they  return 

to  Aldershott  to-morrow. 

Had  1,  in  this  first  attempt  to  introduce  gymnastic  exercises  into  the 
Army,  been  desirous  merely  of  producing  a  number  of  athletes,  I  should 
have  requested  the  exchange  of  some  of  the  men ;  but  I  considered  that  I 
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gliould  be  more  correctly  interpreting  the  wishes  of  his  Royal  Highness  in 
accepting  whatever  men  were  sent  to  me,  and  thus  testing  the  value  of  the 
system  by  its  effects  upon  men  of  widely  different  degrees  of  physical 
power,  stature,  age,  and  constitution.  For  this  reason  also  I  have  not 
restricted  my  teste  to  the  ordinary  coone  of  meaaorements  institated  in 
my  sehool )  In  the  first  week  of  their  Instruction  I  had  a  photograph  of 
eaeh  man  taken  In  a  position  to  show  the  state  of  the  muscular  develop- 
ment of  the  upper  limbs  and  the  general  confoimation  of  the  chest;  and  in 
this,  their  last  week,  I  have  had  those  photographs  re-taken,  and  I  think 
you  will  cortpirlpr  the  results  which  they  manifest  of  sufficient  importance 
to  warrant  my  thus  drawing  your  attention  to  them.  Here,  in  Oxford, 
where  I  yearly  receive  large  numbers  of  youths  from  our  public  schools,  I 
have  been  enabled  to  make  extended  observations  on  the  results  of  sys- 
tematized exercise  on  their  tramt-s  and  constitutions ;  but  1  eoullbis  I  was  not 
prepared  to  find  that  men  in  another  rank  of  life,  whose  early  habits  and 
occupations  most  have  heea  essentiaUy  diil^renti  were  equally  capable  of 
physical  improrement. 

I  have  arranged  the  names  and  portraits  according  to  age,  and  you  will 
see  that  from  the  yoimgest  to  the  oldest,  the  first  only  in  his  19th  year, 
and  the  last  in  his  29th,  and  counting  twelve  years*  service,  all  have  made 
great  and  general  improvement ;  those  who  required  it  the  most  having 
had  the  greatest  gain,  for  evidence  of  which  I  would  refer  you  to  No.  9, 
originally  a  delicate  man,  now  a  comparatively  strong  one.  But  it  is  to 
the  first  on  the  list  that  I  would  most  particularly  desire  to  direct  your 
attention;  for,  as  you  will  see,  the  physical  condition  of  this  young  man 
has  been  in  a  few  months  so  materially  onanged,  that,  when  the  features  are 
concealed,  one  would  scarcely  imagine  that  the  photographs  represented 
the  body  of  the  same  indi'ndnal.  I  need  not  say  Siat  the  alteration 
must  be  great  to  show  at  all  in  these  small  portraits.  Moreover,  his  is  the 
temperament  and  the  nature  of  body— thin,  hard,  and  spare — ^that  is  least 
susceptible  of  change  and  material  increase. 

If,  therefore,  I  ani  correct  in  viewing  these  men  as  fairly  representing 
those  who  fill  the  ranks  of  our  army,  the  same  good  which  has  been  ob- 
taiikd  by  these  may  be  obtained  by  all ;  and,  if  the  case  of  the  youngest 
of  the  detachment  represents  the  condition  of  the  recruit  and  young 
soldier,  I  tiiink  I  am  right  in  assuming  that  were  this  systetn  of  bodily 
training  administered  to  them  at  the  outset  of  their  military  service-^ 
while  with  some  the  upward  growth  Is  still  going  on  and  with  all  the 
lateral  developm^t  is  in  lull  force — ^not  only  would  their  physical  powers 
be  doubled  for  every  use  to  which  they  could  be  applied,  whether  for  the 
overcoming  of  obstacles  by  strength  and  activity,  or  for  the  endurance  of 
protracted  exertion,  fatigue,  or  privation,  but,  what  you  will  perhaps  agree 
with  me  in  viewing  as  a  greater  good,  this  vast  and  permanent  expansion 
of  the  chest  will  poworfiilly  aid  in  resisting  or  in  giving  exemption  from 
those  forms  of  disease  wliich  specially  attend  the  duties  and  habits  of  the 
soldier, 

I  remain,  dear  Dr.  Logan, 

Tours  very  ^ithfully, 

Archibald  MacLaben. 

Inspector>(ii«neral  of  Hoapitalf . 
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3?ABnLAR  STATEBIENT  OF  MEASUBEMENTS  OF  1»  DETACHMENT 

OF  NON-COMMISSIONED  OFFICERS  SELECTED  TO  BE  QUALIFIED 
AS  MILITARY  GYMNASTIC  INSTKUCIOIiS, 
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Gaptam  £.  G.  FISHBOUBNE,  B.N.,  C.B.  in  the  OhAir. 


ON  THE  PROTECTION  OF  THE  BOTTOMS  OF  IRON  SHIPS 
FROM  CONCUSSIONS  AND  FROM  FOULING. 

By  John  Gbanthak,  Esq.,  C.E.,  &c.  &c 

Mr.  Grantham. — I  think  I  need  no  better  apolo^  for  appearing  before 
you  tlus  evening,  to  explain  the  subject  which  I  have  to  introduce  to  yonr 
notice,  than  will  be  afforded  by  reading  a  few  lines  from  the  report  of  the 
debates  in  t^e  House  of  Commons  on  Friday  last  They  relate  to  this 
special  subject,  and  show,  I  think,  that  on  the  public  mind  the  question  we 
have  now  to  consider  is  the  one  which  of  all  others  is  at  present  prevent- 
ing  the  extension  of  the  use  of  iron  in  the  building  of  ships  for  the  Navy. 
Lord  Clarence  Paget  said :  ^'  The  honourable  Member  for  Birkenhead 
was  probably  better  acquainted  with  the  comparative  merits  of  wood  ^d 
iron  than  anybody  else ;  but  the  service  of  mercantile  vessels  was  a  very 
different  thing  from  the  service  of  men-of-war.  Our  ships  had  to  be  sent 
to  all  parts  of  the  world,  and  they  remained  ul^road  for  three  or  four  years. 
Every  practical  sailor  knew  that  a  vessel  with  a  foul  bottom  would  neither 
steam  nor  sail,  and  became  utterly  useless  as  a  man-of-war.  We  had 
not  yet  got  over  that  difficulty  in  iron  vessels.  That  it  would  be  even- 
tually overcome  he  had  no  doubt ;  but  as  long  as  it  existed  it  would  be 
unwise  for  the  Government  suddenly  to  abandon  the  building  of  our 
smaller  ships  in  wood.  Our  copper-bottomed  vessds  were  good  mr  two  or 
three  years  without  going  into  dock.  That  would  not  be  the  case  with 
iron  ships.  He  believed,  indeed,  that  with  iron  ships  we  would  require 
docks  all  over  the  world ;  and,  upon  the  whole,  he  thought  we  could  not 
do  better  than  continue  the  construction  of  snmll  wooden  vessels." 

Here  the  subject  turned  on  the  question  of  fouling. 

Mr.  W.  Duff  referred  to  two  iron  vessels  which  were  on  the  South 
American  station  when  lie  was  there. .  There  were  no  means  of  docking 
them  on  that  station,  and  at  the  end  of  five  years  one  of  these  vessek 
could  hardly  move  at  the  rate  of  two  knots  an  hour.  She  was  one 
hundred  and  ten  days  on  her  voyage  home,  had  to  consume  her  own  bidk- 
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heads  for  fuel,  and  was  given  up  for  lost ;  while  the  other  ship  was  three 
months  on  her  voyage.  Until  farther  es^eiiments  had  been  tried,  he 
hoped  ih»  noble  hotd  would  not  build  our  yessels  entirely  of  iron.  For 
purely  fighting  jpnipoeeSy  iron,  which  would  keep  out  shells,  was  no  doubt 
desirable,  and  iron  frigates  ought  to  take  the  place  of  woodeu  line-of- 
battle  ships ;  but  he  did  not  think  that  Uie  day  had  arriTed  for  replacing 
wooden  by  iron  ships  on  foreign  stations. 

Again  the  vrhole  subject  seemed  to  turn  on  the  question  of  fouling. 

Sir  J.  Elphinstone  pointed  out  that,  if  iron  vessels  were  sent  to  distant 
stations  where  there  were  no  docks,  they  woidd  in  course  of  a  little  time 
become  unserviceable. 

A  remark  was  made  by  Mr.  Bentinck ;  but  it  had  reference  to  another 
point,  not  to  tiie  question  of  fouling'— tu.)  the  strength  of  the  bottom  of 
iron  ships. 

Mr.  Bentinck  said:  As  to  iron  ships  being  stronger  than  wooden 
ships,  that  was  true  in  some  cases ;  but  in  others  it  was  not  so.    If  an 

iron  vessel  went  ashore  upcm  a  sandbank,  she  would  hang  on  there  a  long 
time ;  but  if  she  went  upon  a  stony  or  rocky  shore,  she  would  go  to 
pieces  like  bro^vn  paper." 

That  I  think  is  an  extreme  view  of  the  case ;  but  it  evidently  had 
reference  to  the  faciUty  with  which  iron  ships  are  pierced  by  haid  bodies. 

Mr.  Laird,  speaking  on  the  subject  of  docks,  said  "  he  was  rather 
surprised,  looking  at  tiie  increased  size  of  the  ships  now  building,  and  the 
very  inadequate  number  of  graving  docks,  that  a  larger  sum  was  not 
taken  to  remedy  this  state  of  things.  There  was  scarcely  any  graving 
dock  that  could  take  these  vessels  in.  At  Portsmouth  there  was  only 
one,  and  he  wished  to  know  what  steps  were  to  be  taken  to  proride  the 
requisite  accommodation." 

Mr.  Corrie  ppej^ki?  on  tho  Rnme  snbjoct,  especially  with  reference  to  the 
ntHJcssity  of  frequently  docking  iron  ships. 

I  had  the  honour  last  year  of  bringing  under  the  notice  of  this  Institution 
the  subject  contained  in  the  present  paper.  It  was  then  however  only 
mentioned  incidentally  in  the  course  of  the  discussions  which  followed 
Captain  Halsted's  paper  on  Iron  Ships  for  the  Navy.  It  is  felt  that  an 
eTcning  demoted  to  <his  question  will  not  be  tame  lost,  and  thai  the  paper 
now  to  be  read,  and  the  diseussions  that  may  follow,  may  tend  to  throw 
some  light  upon  and  clear  up  some  of  the  difficulties  in  the  way  of  the 
removal  of  the  only  remaining  objection  to  the  employment  of  iron  ships 
for  the  Nary.  All  subjects  of  this  kind  must  be  relative;  no  one  is 
sanguine  enough  to  suppose  that  a  ship  can  be  rendered  invulnerable  to 
rocks,  or  kept  under  all  circumstances-  free  from  tho  ndhcsioii  of  weeds  and 
shells ;  we  can  only  attain  to  approxiruate  safety,  and  all  modem  improve- 
ments are  only  so  many  steps  in  attaining  to  greater  security,  higher 
speeds,  and  a  better  adaptation  generally  for  the  requirements  of  ships. 
These  relative  qualities  can  onl^  be  measured  by  what  has  gone  before, 
theiefor)  the  best  we  can  daim  ib  to  have  done  s(»neihing  beUer, 

Now  beyond  sll  question  iron  possesses  qualities  that  render  it  better 
adapted  than  wood  for  shipbuilding,  and  yet  we,  its  most  sanguine 
advocates,  have  never  denied  that  certain  defects  have  to  be  removed 
before  it^eriaiily  can  be  claimed  ibr  it  in  all  its  features. 
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In  mf  own  WQik  on  Iron  (Ships,  wntteu  about  imvuij  years  ago$  and  el 
M'iiich  a  second  editbn  i^jpeared  in  1858,  the  following  remarks  occur : — 

There  is  one  soim  of  risk  to  which  iron  ships  toe  mor6  liable  than 
timbcr-bnilt  ships  |  I  allude  to  the  effect  of  a  blow  ftom  a  bard  and 

pointed  substance,  such  as  the  fluke  of  an  anchor  or  a  sharp  rock.  These 
have  been  found  to  penetrate  the  iron  plates  more  freely  than  through  the 
planks  of  a  tiinber  fship,  supported  as  they  are  by  the  ribs,  wliieh  form  an 
almost  solid  bed  mider  them."  Again,  Tlie  fact  that  iron  vessels  become 
coated  in  tropical  climates  with  shells  and  weeds,  has  operated  considerably 

against  them  liiut  the  objection  exists  cannot  be  denied,  and  it 

constitutes  at  present  the  most  annoying  oiieomstaiiee  eomieoted  intb 
iron  ships." 

These  quotations  show  that  these  drawbaeks  tot  iron  ships  are  not 

now,  as  some  suppose,  discoYered  for  the  first  time :  we  have  long  IriiowA 
them,  and  have  never  concealed  iheiii;  but,  in  spite  of  thsm|  iron  ships  are 

fast  taking  the  place  of  wooden  ones. 

In  tho  first  case,  to  meet  the  disadvantage  of  having  the  platog  pierced, 
we  say,  multiply  the  bulkheads  as  much  as  possible,  and  make  ilwm  strong 
enough ;  and  we  also  recommend  those  who  navigate  iron  ships  not  to  go 
upon  rocks  I 

In  the  second,  we  say,  apply  such  conipoaitions  as  expeiionce  shows  will 
keep  longest  clean ;  and  when  your  ship  goes  to  a  tropical  dimate,  get 
home  as  quick  as  you  can,  and  put  her  in  dooik  and  eLean  her ;  but  we  are 
obliged  to  admit  that  if  iron  sh^  are  to  become  miiTersal  iihef  wUl  get 
on  rocks,  and  tii^  must  also  be  detained  in  dimatea  whera  they  wiU 
become  foul. 

It  will  be  readily  supposed  that  ^^oae  praeticml  men  who  have  long  been 

engaged  in  iron-ship  building  have  given  these  questions  their  anxions 
attention ;  we  have  long  been  awaro  that  copper  pheftthinp!-  is  the  only 
permanent  remedy  known  for  resistin  g  the  tendency  of  a  ship  to  foid ;  and 
m  proposing  a  system  by  which  this  may  be  safely  applied  to  an  iron  ship, 
a  practical  method  of  enabling  them  to  resist  concussions  from  hard 
substances  has  also  suggested  itself. 

Many  attempts  hav^  been  made  to  attach  ec^per  direct  to  platea  by 
some  principle  of  adhesion,  and  bne  of  these  wiU,  I  beiiere,  be  exhibited 
to  yon  to-night.  I  tried  many  of  these  some  years  ago,  but  abandoned 
them  all ;  I  then  suggested  the  plan  now  before  yoti.  One  man  actually 
sheathed  an  iron  sh^  ibvmerly  belonging  to  our  Gkfrenmient  \nth.  planks^ 
and  secm-ed  them  by  means  of  an  immoise  number  of  bolts  put  through 
the  plates,  over  this  Tie  placed  copper,  and  the  vessel  had  made  two 
voyages  into  the  Pacific  when  I  last  heard  of  her;  but  as  the  system  of 
bolting  was  in  itself  bad,  I  cannot  suppose  tiiat  it  could  hare  any  fa?our- 
able  result. 

Another  man,  however — Mr.  Jordan  of  Liverj^ool — made  a  much  mora 
successful  attempt  j  and  as  it  bears  on  our  present  question  in  many  impor- 
tant respects,  I  shaU  again  rafer  to  it;  bd:  before  doing  so  I  will  i«i»e«t 
some  well-known  reasons  why  the  irarions  eomposiiioiia  now  htuse  do  not 
meet  the  reqniremehts  of  the  case,  nor  act  as  copper  doea  in  preearring  the 
ship  from  fouling. 

It  is  known  thai  the  ifibit  pnnlmd  m  ah^^ftdi  and  wsada  hj  th* 
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copper  is  uot  purely  a  chemical  questiony  bat  must  rather  be  called  me- 
chaiiical.  The  oxidation  of  the  copper,  by  constantly  rcdncing  its  outer 
surface,  prevents  substances  from  adhering  permanently  to  it.  This  has 
been  shown  when  attempts  were  made  to  arrest  the  oxidation  by  a  galvanic 
action  being  given  to  it  j  but  the  ship  then  became  foul ;  shell-fish  and 
weeds  were  not  thrown  off,  and  they  had  time  to  grow,  as  on  iion  ships. 

I  avoid  specifying  or  giving  more  than  a  general  opinion  on  the  various 
compoflitaoiis  that  are  sold  as  remedies  for  iSIm  great  eiil;  the  fallest 
opporttmities  have  now  for  some  years  been  giyen  them,  and  let  the 
eacperience  thns  gained  speak  for  itself.  Upwards  of  twenty  years  ago, 
when  the  evil  of  fouling  began  to  be  sensibly  felt,  ii*on-ship  bnilders  used 
a  oomposition  that  was  considered  efficacious,  but  which  it  was  soon  found 
was  very  partially  successful.  Some  that  I  have  seen  since,  and  which 
have  been  claimed  as  new,  were  of  a  similar  character.  I  may  say  gene- 
rally that  they  cannot  be  substitutes  for  copper,  because  their  action,  if 
any,  diflVrs  so  much  from  it ;  none  of  them  present  a  siu-face  tliat  is  cou- 
tinuuiiy  ciianging  by  the  process  of  oxidation.  Some  of  thciu  present  a 
smooth  surface,  and  this  natniallf  wOl  keqk  dean  Ipnger  than  a  tougher 
suift^ce;  but  none  of  them,  so  far  as  I  knoW)  hare  been  able  to  resist  for 
my  length  of  time  the  slow  encroachments  of  that  animal  and  ratable 
life  that  arrests  the  career  of  the  most  powerful  ships. 

Like  many  others,  I  have  contended  that  some  simple  thing  would  be 
found  to  meet  the  case,  but  time  has  produced  nothing.  For  many  yeaiTS 
the  subject  has  been  under  the  anxipus  consideration  of  our  best  natu- 
ralists, chemists,  and  practical  men,  and,  as  far  as  I  can  judge,  some  of  oiu* 
first  attempts  at  a  remedy  were  as  good,  or  nearly  so,  as  any  that  have 
succeeded  them.  The  cry  still  is,  let  us  wait  and  something  will  be  found  j 
but  I  beiieye  that  nothmg  at  present  but  copper  gives .  any  prospect  of 
success,  and  the  plan  here  presented  to  you  admits  of  the  fthip  bemg 
coppered  while  it  is  oiJierwise  a  protection  to  her  against  cqnousaons. 

Now  it  is  remarkable  that  men  whp  hare  long  resisted  any  particular 
improvements  or  disooTeries,  no  sooner  become  conrerts,  than  they  fall 
into  the  opposite  extreme  and  show  an  undue  confidence  in  the  new  system. 
This  has  been  remarkably  illustrated  in  the  various  stages  in  the  progress 
of  iron-ship  building,  and  this  evil  of  fouling  which  the  loTip-  consistent 
advuoates  of  this  mateiial  have  felt  to  be  so  serious,  is  ik  vv  said  to 
be  of  minor  importance.  Why,  Bii',  tlie  whole  question  oi"  the  fitness 
of  the  general  introduction  of  iron  ships  into  the  Navy  tm*us  on  this 
Teiy  c[ueBtion.  Witness,  amongst  other  things,  the  frequent  remarks  to 
this  e^ect  in  the  debates  in  the  House  of  Commons.  Not  that  remedies 
for  this  evil  are  i  t  reqmred  for  the  merchant  service,  but  they  appear 
to  be  essential  in  the  Navy.  For  a  moment  consider  &e  case  of  the 
**  Warrior,"  in  herself  a  great  success ;  in  such  a  ship  a  high  Telocity  is 
considered  an  essential  qualification,  and,  whatever  advantages  iron  may 
possess,  they  must  all  be  given  up  if  the  adoption  of  it  is  to  result  in  a 
diminution  of  speed.  About  £80,000  has  been  spent  on  her  machinery  ; 
a  large  anuunt  of  space  has  been  sacrificed  to  it,  and  the  coals,  of  which  about 
150  tons  per  diem  are  required  to  drive  her  at  full  speed ;  and  what  will  be 
the  result  7  Send  her  into  the  Mediterranean,  the  gulf  of  Mexico,  or  to 
India,  and,  if  left  there,  in  *  diorttima  her  speiid  wiU  b«  seriously  redueed. 
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and  in  six  months  her  fonrteen-lmot  speed  will  probably  be  ten,  and  in  twelve 
months  much  less — probably  seven  would  be  her  best  speed.  Jt  is  tme 
when  she  gets  into  this  state  she  may  be  cleaned,  if  you  can  get  her  into 
a  graving  dock,  perhaps  1,000  miles  from  her  station,  or  she  may,  if  she  can 
find  it,  be  forced  up  into  a  fresh-water  river,  and  there,  after  lyiripr  -ome 
time,  be  partially  cleaned  hy  the  death  of  the  weeds  and  animalculaB,  whose 
natural  element  is  «alt  watei-,  and  wliicli  cannot  live  in  fresh.  And  then 
what  follows  ?  the  ship  is  no  sooner  at  sea  again  than  the  same  process 
commences,  only  to  l>e  removed  by  resorting  to  a  repetition  of  the  same 
means.  I  suppose,  however,  tiiui  no  graving  docks  out  of  Em*ope  would 
receive  our  heavily-plated  ships. 

Now,  that  I  have  not  overstated  the  case,  I  refer  to  the  specimen  of  a 
moderate-sised  6anuiele,  attached  to  the  model  of  this  arrangement,  now 
in  this  ^Inseum.  This  was  one  of  many  thousands  taken  from  an  iron 
ship,  and  is  the  growth  probably  of  six  or  twelve  months.  When  attached 
to  the  ship  in  its  live  state,  a  fish  about  as  long  as  one's  finger  projects 
from  every  shell,  cansing'  a  still  more  formidable  ohstruction. 

But  the  case  may  be  illustrated  by  well-known  facts  that  occur  in  this 
climate,  where  shells  seldom  attach  themselves,  but  which  is  due  to  weeds 
only,  with  a  certain  amount  of  roughness  that  rises  in  salt  water  npuu 
ordinary  paint.  Every  iron  vessel  for  the  first  month  after  leaving  the 
graving  dock  and  having  the  plates  cleaned,  goes  better  than  she  does 
subsequently.  This  has  been  accurately  tested  the  new  vessels  belonging 
to  the  Gily  of  Dublin  Steam  Packet  Company,  which  cany  the  mails  from 
Holyhead  to  Kingstown.  In  the  summer  time,  in  about  two  months  after 
leaving  the  graving  dock,  their  speed  uniformly  falls  off  so  as  to  increase 
the  length  of  the  passage  ten  to  fifteen  minutes,  or  equal  to  about  half 
a  mile  to  one  mile  an  hour.  After  the  first  two  or  three  montlis  the 
retarding  process  in  this  country  goes  on  slowly,  but  where  shells  attach 
themselves  the  contrary  is  the  case.  From  tliese  facts  I  am  led  to  the 
conviction,  which  I  have  frequently  heard  expressed  by  others,  viz.,  that 
in  some  cases,  even  in  this  country,  it  might  be  worth  while  to  ube  copper 
for  iron  ships,  should  my  plan  prove  successful.  As  the  voyages  of  iron 
ships  in  the  merchant  service  are  extended,  the  evil  is  being  increasingly 
felt.  Large  sums  have  been  expended  in  Liverpool  on  the  most  splendid 
graving  dochs  in  the  world,  but,  owing  to  the  necessitg^ constantly  doddng 
the  numerous  large  iron  steamers  now  owned  in  that  port,  a  mudi  greater 
expenditure  has  become  necessary  to  keep  pace  with  the  demand. 

Having,  I  trust,  shown  some  grounds  for  supposing  that  copper  sheath- 
ing wouldi  be  desirable  if  it  could  be  apj)lied,  I  now  ask  your  attention  to  the 
dra^dugf?,  and  you  will  see  that  while  the  first  object  sought  was  a  remedy 
for  fouling,  the  same  system  supplies  a  very  effectual  protection  against 
concussions,  an  advantage  that  must  to  some  extent  satisfy  the  recjuire- 
mentfi  even  of  the  strongest  opponents  to  iron  ships  for  the  Navy.  It 
will  be  seen  that  I  commence  by  attaching  frames  to  the  outside  of  the 
vessel  to  run  up  to  the  light  water-line,  or  to  the  armour-plates  in  large 
plate-dad  ships.  These  frames  are  rolled  like  common  angle  iron,  except 
that  the  outside  edge  is  made  of  a  wedge  form,  or  flanged,  as  shown, 
in  the  drawings;  they  are  riveted  to  &e  ship  in  the  usual  manner. 
Between  these  is  driven  a  timber  planking,  which  becomes  firmly  wedged ; 
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and  being  set  in  with  suitable  compositions,  and  then  caulked,  forms  a 
solid  bed.  This  wiHilJ  be  made  from  refuse  timber  cut  from  the  wood 
used  in  the  other  partis  of  the  ship.  The  whole  being  then  dubbed  even 
with  tJui  ribe,  and  again  coated,  another  she%thiug  is  aiftaoliiBd  bj  Inrass 
Bcrows.  I  haye  made  tide  inner  one  for  laige  shipe  four  indies  tbidc,  and 
tiie  outer  one  two  inches.  The  copper  sheathing  is  then  attaehed  in  the 
nsual  way. 

Thus  a  firm  substantial  bed  is  prepared  for  the  copper,  all  metallic 
contact  is  avoided,  and  great  additional  protection  is  given  to  the  bottom 
of  the  vessel.  I  will  endeavonr  now  to  anticipate  and  reply  to  the 
objections  that  may  be  used  against  this  system. 

1st.  That  it  will  be  expensive  f 

2nd.  That  it  will  add  to  the  weight  of  the  vessel ; 

3rd.  That  it  will  injiue  the  iron  plates ; 

4fh.  That  the  ^her  iroik  iviU  become  loose  when  the  vessel  8trdns» 
There  may  he  othets  which  may  he  suggested  during  the  disonssions 
that  I  hope  will  follow  the  reading  of  this  paper,  and  therefore  I  will  deal 
with  tliose  J  liave  riaiiied  as  briefly  as  possible.  In  all  these  discussions  I 
take  the  Wamor  "  as  the  ressdi  to  which  allnsions  and  comparisons  will 
be  made,  being  most  deservedly  greatly  in  adTWuse  of  all  other  ships  in 
pubhc  opinion. 

1st.  As  regards  the  expense.  I  estimate  the  timber,  labour,  screws, 
and  coating  at  less  than  £4,000,  if  put  on  when  the  ship  is  building,  on  a 
bliip  valued  at  £o50,000.  The  copper  is  not  included.  I  claim  against 
this,  in  making  a  ship  of  equal  safety,  a  saving  of  200  tons  of  iron,  which, 
at  £20  per  ton,  equals  £4,000.  But  hy  &r  the  largest  set-off  is  to  be 
found  in  the  saving  of  steam-power,  and  for  foreign  service,  I  set  this 
down  in  the  Warrior**  at  500  horses,  npon  the  average  of  a  three  yean* 
cmise  in  warm  climates,  or  200  horses  in  the  lunnc  service ;  or,  what  is 
more  important  still,  that  the  vessel  sfaaU,  if  kept  dean,  at  all  times 
maintain  her  proper  speed. 

2nd.  If  the  comparison  is  to  be  fairly  earned  out,  the  increase  of  weight 
will  be  very  Uttle.  I  claim  a  saving  of  200  tons  of  iron,  and  the  timber 
will  weigh  280  tons,  a  difference  of  60  tons  in  a  vessel  displacing  d,u00 
to  i),000  tons. 

8rd.  I  deny  that  it  will  injure  the  plates ;  on  the  contrary,  I  assert 
that  it  will  be  a  great  protection  to  them^  for  heing  once  well  painted,  the 
sheathing  will  effectually  proteet  the  pidnt,  and  while  this  remains  nn- 
brokcn,  Qiere  is  no  fear  ci  corrosion.  There  being  no  bolts  to  work  loose, 
and  no  metallic  contact,  there  is  abundant  evidence  to  show  that  the 
plates  of  iron  ships,  under  sndi  circumstances,  will  he  entirely  free  from 
injury. 

In  some  respects  the  iron-clad  ships,  as  hitheito  constructed,  are  much 
more  unfavourably  placed,  a  large  portion  of  the  woodwork  which  is  used 
as  a  backing  for  the  armour  plates  is  below  the  water-line,  having  a 
1,000  tons  more  or  less  of  weight  outside  of  it,  suspended  by  bolts  about 
two  feet  long  running  through  the  timber ;  and  iron  bolts  that  will  loosen, 
and  in  time  admit  water,  a  defect  that  esimot  take  pkoe  with  the  sheath-  ' 
ing  now  proposed— First,  because  tiiere  ave  no  bolts;  and  secondly,  in» 
stead  of  having  a  power  tend^g  to  lopssn  it^  thm  wiU  be  a  pfossnre 

vol*.  VI.  "  u'  " 
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of  water  equal  to  the  weight  of  the  ship,  tending  to  make  it  cling  to  liej? 
sides  and  bottom,  a  power  that  no  ordinary  means  could  overoome. 

I  hxn  heard  H  Mfleried  that  hijniy  to  tibe  |4ate9  may  go  en  vnobsemd 
beneath  the  ireodwork.  la  ike  met  place,  tte  piohabuitf  of  rack  bjnry 
is  Teij  femcte ;  at  Ihe  woist  the  water  can  only  penetmte  t(>  the  |»ijteB 
and  there  remain  quiet,  and  even  there  the  eeatiag  will  arrest  its  progress; 
but  supposing  Airthcr  the  plates  to  have  no  protection^  what  is  to  be 
apprehended  ?  the  water  is  at  once  depnved  of  its  oxygen,  an  infinitely 
small  amount  of  corrosion  takes  place,  and  then  all  further  mischief  e ea^es. 
If  there  were  a  constant  Rtrcamorjet  of  water,  dama^'c  might  occur: 
but  this  would  be  impossible;  it  could  at  the  wor^t  only  penetrate,  and 
there  rtuiaiii  at  rest.  Such  alamis  as  these  are  only  a  repetition  of  what 
was  experienced  w  iieu  iron  ships  iirst  were  used  on  salt  water.  It  was 
then  confidently  asserted  that  they  eoqld  not  wiAstand  the  oeffoeioii,  hat 
mnBt  eoon  perish.  We  now  find  that  iron  sUps,  well  ^Dolected,  aro  very 
dniable. 

But  I  hare  aUnded  to  other  evidence,  viss.  the  vessels  built  by  ICr. 
Jordan,  as  proving  that  iron  in  contact  with  wood  sheathing  and  copper, 
though  very  imfSavonrably  placed,  has  stood  well  for  ten  years. 

Mr.  Jordan's  vessels  were  built  with  aiiL'^le-iTou  frames  nnd  several  plate 
ribbon- pieces,  having  })lanks  secured  by  iron  l  olts  outsido  r11.  These 
ship**  were  eo}  )|  i«'red,  and  were  in  the  East  Indies  sin  re  Uiey  were  built  in 
1851 ;  one  of  400  tons  was  lost  about  two  years  ago,  and  one  of  780  tons 
is  still  at  work.  As  regards  the  plates  and  ribs,  both  vessels  are  said  to 
have  been  in  excellent  condition,  though  exposed  to  very  severe  tnab. 
I3ie  iron  bolts  which  approach  nearly  to  the  oopper  have  BirfRned  as  nngkt 
be  ezpeoted,  and  aa  wonld  have  been  the  ease  to  a  eeftain  extent  had 
there  been  no  copper.  ^Die  owner,  a  nan  af  great  experience,  declares  in 
a  letter  lately  written  to  me  that  he  wowd  never  bnild  on  any  other 
system.  I  will  qnote  a  few  of  his  remarks.  Of  the  vessel  that  was  lost, 
lie  said  "  that  the  bolts  were  to  a  ronsiderable  extent  affected,  although  no 
(itlicr  ^nii  of  the  iron  fraincwurk  was  ro.  At  the  same  time,  it  must  be 
remembered  tliat  tiiese  bolts  had  been  iwWy  '  ight  years  in  use,  and  >vt  re 
still  strong  enough  to  do  their  work.  Hiore  was  the  utmost  hflnnrniy 
between  the  wood  and  the  iron;  no  btraiuing  was  ever  ttppaieiit,  and 
consequently  not  the  slightest  deviation  in  the  ^eer  or  form  of  the  veasel. 
With  aQ  the  strength  of  iron,  they  had  all  the  advantages  9i  wooden 
ships— no  fooIiBg,     tiiey  were  always  coppered.** 

4th.  The  last  objection  which  I  have  anticipated  is,  that  the  timber  wfll 
work  loose.  Those  who  kave  raised  this  objection  can  surely  not  have 
reflected  on  what  they  were  saying.  Observe  Ae  drawing,  and  it  will  bo 
seen  that  the  means  for  securing  the  planks  are  much  better  than  the 
rti  diiinry  means  used  for  attaching  them  to  a  wooden  ship ;  in  this 
^ii  Hiliing  ihe  ]tlmiks  are  wedged  most  powerftilly  at  veiy  shoi't  intervals 
111  t\  I'on  frames,  which  themselyes  are  riveted  to  plates  that  are  perfectly 
Uiij  ieldiug  in  the  direction  in  which  the  seams  coulci  open.  Should  any 
yielding  take  place,  it  can  only  arise  from  the  plates  cracking  or  Utt 
seams  opening,  and  we  know  this  to  be  last  ex^emity  <xf  an  &on  skip. 
In  fact>  in  a  sound  vessel  siMh  motbn  is  impeealble.  Bnt  tten  is  another 
netloa  fcMuvd  in  aill  flki{t«Hri»i  tii»  b«m|r  <^  ^  liMe  hMt  iitai 
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working  in  a  heavy  sea.  I  have  endeavoured  to  reduce  the  amomit  of 
this  to  figures,  for  in  no  other  way  oould  I  estimate  it,  the  xaovement  on 
©Aoih  joint  b«»ing  inappreciahly  smail. 

I  do  not  know  whether  the  lateral  motion  of  the  Warrior"  has  heen 
*  iuioertained ;  but  I  have  Msnmed  it  to  be  four  inches  in  her  entire  length, 
in  irhkii  mm  I  make  iSte  arenkge  opening  at  the  oute?  edge  ol  each  seain 
In  tiie  leiigtiiwBva  of  ahip  to  be  abent  the  lT,0<Ktth  part  of  an  inch,  or 
the  70tli  pait  ol  the  lldokBMi  of  an  ov^ary  dieet  of  writing-paper,  and 
the  biner  edge  of  tiie  aeim  to  be  absohitely  nothing  but  what  may  be 
allowed  for  in  the  positive  direct  8t|«itehing  q£  the  plate  between  each 
frame  at  every  motion  of  the  ship. 

No  one  for  a  moment  ^vill  doubt  that  the  elasticity  of  the  timber  will 
fnnch  more  than  compensate  for  these  email  movements  ;  and  it  may  here 
be  well  to  consider  how  this  principle  acts  in  every  timber  ship,  and  is 
essential  to  its  safety — its  rery  existence  depends  on  the  power  in  the 
limber  and  oahmi  of  Ha  aean^  te  es^ancl  and  oontraot;  for,  suppose 
iktf  had  not  that  property,  bat  hi  Hiat  req)eot  imre  like  lead,  which  can 
be  oompressed,  but  will  not  expand  again,  having  little  or  no  elasticity,  it 
is  probable  siieh  %  ahip  would  founder  in  the  first  gale.  May  I  not  claim 
in  this  argument  some  benefit  from  a  prfaieiple  which  »  the  sole  depend-* 
ence  of  every  ship  made  nf  timbf^r? 

In  the  matter  r)f  repairs,  it  inay  l  io  asked,  Can  the  wood-work  be  easily 
replaced  should  part  of  it  be  damaged?  To  this  I  may  reply  that  T 
believe  it  will  be  perfectly  easy ;  the  inner  plank  may  be  set  fast  by  a 
double  wedge  at  any  part  of  the  vessel  without  disturbing  the  rest. 

I  haKe  now  ?ery  briefiy  to  adi  foof  aUpedlion  t9  this  eystem  in  Ita 
Mlicn,  as  a  haifeit  In  case  of  eoUlideiL  wi&  hard  bodiea.  Tluit  H  will  ao 
act  is  self-evident :  externally  it  itWi  endnra  whatever  ofdfaiaiy  planka 
wIlH  internally  it  will  tend  to  spread  the  effect  of  the  bl  w  over  a  larger 
space  J  it  will  likewise  interpose  an  elastic  substanee,  which,  in  itself,  will 
materially  lessen  the  effect  of  the  direct  contact  with  a  rock  or  other  hard 
body.  It  may  be  a  question  worth  considering  whether  tbn  ontor  plank 
shonld  not  be  sti'onger  than  I  have  8ho\>ii  it  in  the  flat  of  the  tloor,  and 
in  those  parts  where  contact  with  rocks  is  mufct  to  be  apprehended. 

In  closing  this  paper  I  very  reluctantly  turn  to  some  it^oiial  con-* 
flideratioiis.  I  W01  not  venture  to  predict  what  jndgnient  will  here  be 
pa8HMd  on  my  remavtoi  I  can  (only  etata  what  I  know,  via.,  that  thia  plan 
tnm  deaeffHbed  to  geiitlefliieii  eonnecied  witii  the  Adiitini%  abont  ten  yeam 
ago.  It  was  shown  to  IKf  Baldwin  Walker  about  three  years  ago,  it  has 
since  been  etrongly  reoonunended  for  adoption  by  the  Plate  Committee, 
and  has  been  noticed  by  several  scientific  journals,  in  all  cases  favourably. 
It  has  also  received  the  written  nnd  verbal  approval  of  nnP!i  whose  opinions 
would  always  carry  weight ;  but  to  this  time  no  attempt  has  been  made 
to  test  its  qualities.  The  trial  of  it  or  any  corresponding  plan  cannot  be 
made  in  a  day ;  it  will  take  years  before  it  can  be  fiiirly  tested.  Now, 
supposing  a  trial  had  been  made  in  the  year  1852,  when  I  first  made  it 
known,  and  it  had  net  with'  approval,  I  believe  not  a  single  wooden  gun- 
boat would  httve  been  bufit  Inr  the  Buaetan  ira?,  M  that  «H  ironld  har^ 
hiea  of  iiKm ;  or,  if  6i>  Baldwin  Walker  bad  recommended  a  trial  tliree 
agO)  Mid  it  luid  mMoeeded>  lee  (drauM  hi  all  eov  mir  iron  ships  hare 
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had  a  system  on  which  dependence  coiiid  be  placed  for  tlio  removal  of  the 
only  drawbacks  to  the  entire  adoption  of  iron  sliips  for  tlie  Nayy. 

The  unfair  question  is  put  to  me,  Where  are  yom  examples,  on  what 
ships  has  it  been  tried  ?  I  ask,  Who  is  likely  to  try  it  if  the  Gbmmiieiit 
mil  not,  for  who  has  so  laige  a  stake  In  it?  Can  an  indmdnal  tiy  it  ?  < 
It  has  aLready  cost  me  nearlf  500/.  in  the  mm  introdnction  of  it  to 
notice.  Can  I  be  expected  to  do  more  ?  Its  advantages  cannot  be  fully 
appreciated  in  small  ressels,  though  it  is  applicable  to  all ;  its  principal 
recommendation  is  for  large  ones,  and  such  vessels  involve  large  smiis  ; 
and  when  I  request  that  a  trial  may  be  made,  I  ask  for  no  great  sacrifice 
or  risk  in  makinpf  it.  It  could  not  destroy  the  usefulness  of  the  ship, 
even  though  it  might  not  have  all  the  advantages  which  I  propose.  Is 
it,  therefore,  too  much  to  hope  that  such  a  ship  should  be  designed  ?  and 
I  have  no  hesitation  in  predicLing  that,  while  having  all  the  advantages  of 
a  timber-built  ship  in  its  power  to  resist  concnsdon  on  rocks  and  fooliDg, 
so  tiiat  it  may  be  sent  on  a  foreign  station  for  three  or  four  yean  withont 
being  docked,  it  will  be  snperior  in  strength,  of  greater  internal  capacilyy 
more  free  from  leakage  and  other  Inconveniences,  will  sail  faster  because 
of  less  weight,  and  will  cost  less  money  both  in  building  and  keeping  in 
repair.  Such  a  trial,  if  successful,  will  remove  the  greatest  objection  now 
affecting  the  progress  of  iron  ships,  to  the  great  benefit  of  the  Government 
and  the  merchant  service  of  this  country. 

R.  Matj.f.t,  Esq.,  C.E.,  F.R.S. — The  honour  of  having  been  asked  to 
make  a  few  remarks  upon  the  paper  which  has  just  been  read  has,  no  doubt, 
been  done  me  from  the  fact  that  several  years  since  I  myself  made  some 
researches  on  the  subject  of  the  corrosion  and  the  fouling  of  iron,  whidi 
hare  been  published  in  four  different  Beports  by  the  Biftie&  Association  fior 
the  Advancement  of  Science  in  the  yews  1839-41-48  and  49 ;  and  aUhongli 
not  an  iron-ship  builder,  yet  having,  as  a  civil  and  mechanicid  engineer,  and 
for  several  years  the  active  partner  of  an  engineering  firm,  been  familiar  all 
my  Hfe  with  the  practical  appUcations  of  iron,  and  especially  with  its  nses 
in  the  form  of  structural  works  of  plate  and  angle  iron,  &c.,  &c.^  oft^n  as 
much  exposed  to  corrosion  as  iron  ships,  so  I  am  enabled  to  form  a  practical 
judgment  on  the  subject  brought  to-night  before  the  Royal  United  Service 
Institution.  Tlie  importance  of  the  subject  itself,  as  Mr.  Grantliain  lias 
stated,  I  think  it  would  be  difficult  to  overrate ;  fur,  highly  impoi-tant  as  tlie 
corroeion  and  fouling  of  iron  ships  has  been  at  all  times  to  Uie  mercantile 
marine  in  a  money  sense,  it  becomes  of  far  more  vital  importance  now 
that  iron  ships  are  certain  to  he  applied  fot  war  purposes ;  for  if  it  be  a 
fact  that  a  war  ship  sent  to  sea,  after  some  six  or  eight  weeks  loses  a  mile 
an  honr  of  her  speed  from  alteration  of  the  surftKse  of  her  immense  hull, 
or,  as  we  may  call  it,  firom  fouling, — if  a  vessel  so  circumstanced  be  caught 
by  a  clean  ship  of  the  enemy  that  has  got  the  mile  art  honr  still,  the 
former  is  taken  at  a  disadvantnp'e  which  -nnthinq-  enr\  maJ^e  up  for,  and  so 
the  mere  state  of  her  surface  determines  wlu  tb. t  f\io  can  la  ep  the  seas  or 
not.    Hence  this  question  of  fouling  has  beeonie  a  national  one. 

There  are  three  aspects  or  three  directions  in  which  perhaps  it  will  be 
well  to  make  a  few  remarks  in  opening  the  discussion  on  this  paper.  The 
subject  has  its  hesriogs  of  a  directly  chemicsl  or  physicsl  oharaoter  M 
respects  oomsioii  and  as  respeeto  foldings  and  it  has  a  praotioil  chanwtsg 


Digitized  by  Google 


FBOH  OOKCUSSrONS  AND  FBOM  FOULINGt  285 


as  regards  constraciiony  that  is  to  saj,  in  what  way,  and  to  what  extent 
pniui^lei  Mennined  by  tlie  oli«im8t  and  physicist,  can  be  praetiMllj 
canied  oQt  by  tbe  sbipbiulder. 

Ab  vespecto  the  mt^  it  will  be  perbaps  advantageous  if  I  very  briefly 
*  lead  back  the  attention  of  tboee  who  may  not  perhaps  at  all  have  con- 
sidered the  effects  of  corrosion  and  fouling,  to  a  few  of  the  fundamental 
facts  of  the  subject,  ascertained  by  myself  principally,  I  may  say ;  indeed, 
I  hope  I  shall  not  be  gnilty  of  any  immodesty  were  I  to  say  altogether ; 
for,  80  far  as  my  knowledge  goes,  those  four  reports  of  mine  up  to  this 
present  embrace  almost  the  whole  of  the  scientific  literature  that  exists  on 
the  subject  of  the  corrosion  and  fouling  of  iion  ships,  and  of  iron  generally. 

Iron  is  only  acted  upon  in  the  way  of  CQmMu>n  by  water,  whether  it  be 
fresh  or  salt^  that  also  contains  air  in  ctnnbination.  All  the  water  we  find 
in  nntaie  eontaniB  a  certain  qnantiij  of  dissolred  aar»  and  tbe  air  it  does 
contain — combined  in  the  same  way  that  we  find  the  carbonic  add  is  in  a 
bottle  of  soda-water— possesses  a  laiger  proportion  of  oxygen  than  exists  in 
the  air  we  breathe,  t.e.,  in  the  atmosphere.  If  a  piece  of  iron  be  placed 
in  water  from  which  this  combined  air  has  been  exhausted,  whether  the 
water  be  salt  or  fresh,  at  the  ordinary  temperature,  no  corrosion  takes 
place  ;  but  if  it  be  exposed  to  the  action  of  water  with  this  combined  air, 
or  air  and  water  together  in  any  other  way,  or  to  each  alternately,  then 
corrosion  does  take  place ;  and  up  to  the  present  hour  science  has  failed 
to  deyise  anT  means  which  that  corroeiTe  action  shall  be  completely 
anested.  All  the  Tarions  devices  of  coating  with  other  metals,  snch  as 
with  zinc,  usually  called  galyanising,  are  found  to  be  perfecdy  nugatory, 
nnder  the  above  circumstances  of  exposure  and  constant  moisture.  Eren 
in  perfectly  pure  fresh  water,  galvanising — coating  the  surface  with  zinc — 
is  a  palliative  of  corrosion  and  no  more.  In  sea  water  it  is  entirely 
useless,  and  as  applied  to  iron  ships  it  would  be  absolutely  hurtful, 
because,  inde|)endent  of  any  ill  effects  upon  the  toughness  of  the  iron,  one 
of  tihe  effects  of  any  partial  removal  of  the  thin  surface  coating  of  zinc  is 
that  a  thin  coatmg  of  carbonate  of  lime  is  rapidly  deposited  upon  that 
whidh  lemains,  and  upon  that  excesaiTely  fhin  bed  of  lime  fouling  takes 
place  immediately— plants  and  animals  readily  attach  themsehes  to  it. 

I  do  not  despair,  however,  of  science  hereafter  being  ^labled  to  make 
an  iron  ship  as  invulnerable  to  corrosion  as  if  it  were  a  piece  of  platina. 
I  may  just  illustrate  the  conceivability  of  this  by  repeating  a  very  simple 
experiment,  first  due  to  Professor  Scboenbein  of  Basle,  the  discoverer  of 
what  is  called  the  passivit}'  of  iron.  Here  are  two  pieces  of  common  sheet  iron, 
and  a  piece  of  platina.  Here  is  an  acid  which  is  capable  of  rapidly  corroding 
and  even  dissolving  a  piece  of  iron  in  its  ordinary  condition  when  plunged 
in  it  directly :  this  acid  does  not  act  on  platina  at  all.  If,  however,  in  place 
of  putting  the  piece  of  iron  into  Ihe  add  directly,  in  whicb  case  it  would 
instantly  begin  to  be  acted  upon,  I  tonch  it  first  with  the  piece  of  platina, 
and  immerse  the  two  together,  and  then  withdraw  the  platina,  tiie  iron 
remains  in  the  acid  in  a  perfectly  paasiTe  condition;  the  add,  which  is 
capable  of  dissolving  the  whole  piece  of  iron  in  a  reij  few  minutes,  does 
not  now  act  upon  it  at  all,  it  remains  as  passive  and  as  incorrodible  as  does 
the  platina  itself.  Further,  if  I  now  take  another  piece  of  iron  which  has 
not  been  touched  by  the  platina,  and  touch  it  with  the  piece  which  has 
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been  ftlwadj  touched  and  umawBed,  it  wiU  be  tand  that  tho  latter  piece 
of  iron  is  now  iu  the  couditi(jn  to  biing  another  piece  of  iron  into  the 
same  condition  with  itself,  and  so  in  its  turn  thi£  second  piece  would  not 
be  acted  upon ;  and  so  wc  might  go  on  for  ever.  But  if  I  put  a  piece  of 
iron  which  has  not  boon  touched  by  the  platina,  or  by  another  piece  of 
iron  RO  tonchcd,  into  the  acid,  it  will  bo  acted  upon  directly ;  and  if  I 
touch  it  nuw  with  the  platina  while  in  the  acid  or  withdrawn  from  it,  this 
will  nut  iiow  prevent  On  being  corroded,  nor  arrest  the  corrosion  that  had 
conuneuced.  This  little  experiment  suffices  to  show  that  iron,  one  of  the 
most  singiilur  bodies  amongst  |dl  the  elements  with  which  we  m 
qiiaint«»d»  menrellonsly  endowed  with  properties  fittiaig  it  Inr  the  uses  ci 
man,  has  jet  unseen  and  undiscovered  properties,  such  as  those  Baoon  talked 
of  long  ago,  when  he  said  nature  still  coutaineth  secrets  more  niarreUoos 
and  ]>otent  than  the  wit  of  man  heth  yet  conoeived,  much  less  discovered. 
It  indicates  the  possibility  that  iron  still  contains  secrets  witliin  it  that  may 
enable  it  to  bo  made  into  an  iron  sliip  iiicoi-rodiblu  hi  wat^r,  although 
without  any  external  protection  whatever.  Indeed,  did  the  passivity  of 
iron  extend  to  the  chlonne  comi)onn(ls,  as  it  does  so  far  as  is  yet  known 
only  to  the  oxygen  compounds,  the  end  might  be  at  once  accomplished. 
By  expeiimcnts  carried  on  in  Kingstown  Harboui*  and  in  various  othev 
places  upon  the  actual  rate  of  ooxroeion  of  esqMMied  surfaces,  say  a  sqoaia 
foot  of  von,  for  lengthened  periods  of  thiee  or  fom*  years,  I  have  aaoer^ 
tained  the  rate  of  corrosion  for  iron,  past,  wrpught,  and  steel,  from  varioiui 
makerSf  of  dWerent  qualities,  in  various  conations,  and  in  variooa 
waters,  such  as  fresh  and  salt,  and  each  both  pure  and  foul  by  sewage 
&c. ;  and  I  may  state  as  one  result  of  these  expernnents  that  the  rate  of  cor- 
rosion for  wrought  iron  in  clear  sea  water — I  am  now  talking  of  average 
iron,  such  as  is  used  for  ordinary  ship  building — would  be  such  that,  cor- 
roded on  one  surface  only,  six-tenths  of  an  hich  in  de^jth  would  be  taken 
away  in  a  century.  That  is  the  rate  at  which  an  iron  ship  in  sea  water  will 
porrode  if  nut  protected  by  paint  or  anything  else.  If  protected  by  certain 
VeniisheB  or  coatings,  the  progress  of  (corrosion  may  bo  enonnou^ljr  retarded* 

The  CEAoauiV, — Six-tianti^  pf  m  voeh  in  depth  ? 

Mr.MALiiKT*— Yest  nx-tenths  of  an  inch  in  dqp<3i  in  4  eall(^l7  Tfa^l 
is  to  sajTi  if  the  plates  were  six-tenths  of  an  inch  in  tliiekosas,  and  act^d 
npop  one  side  only,  the  iron  would  be  all  gone  in  a  century. 
supposes  that  corrosion  takes  place  unifofinly  and  alike  all  over  the  si|r-» 
face ;  but  that  condition  docs  iu)t  hold  as  respects  the  surface  of  an  iron 
ship ;  there  are  parts  \\  liere  the  aciioTi  is  much  more  rapid  than  at  others, 
and  nnind  the  rivi  t  m  ams  rorrnsiqu  takes  place,  cccteris  poj  ibua,  much 
more  riijudly  than  ally^^  ^^t  i  c  uku,  Irom  the  rivets  being  harder  owing  to  the 
process  of  closing,  i]utu  the  rest  of  the  plate,  and  hence  shghtly  electro- 
negative to  the  plates  of  the  ship,  or  in  the  like  relation  to  them  as  a 
piece  of  copper.  It  Wf^s  lofig  ago  a^rtained  by  Frofosaor  Edmund  Davy, 
nephew  of  die  celebrated  Sir  Qumj^iy,  that  inm  possessei  Ae  property 
of  being  pr  t  ^  ted,  by  zinc  attMilied  to  it  In  mass,  in  the  Sltme  wa(f  th«fc 
Bir  Humphry  Dayy  sho^yed  yeanj  bcfuie  that  copper  sheathing  oovld  \m 
protected  by  ziiic  protectors-  I  ascertained  that  the  hllU  el  an  iron  ship 
could  be  protected  to  a  very  great  extent  from  that  universal  corrosion 
which  takes  place,  by  the  attachment  in  msaa  of  a  siir£aee  of  zimif  only 
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extending  to  -j^th  of  niahtse  of  the  exposed  iron.  Bnt  that  will  not  etop 
iaeh  oonarion  of  an  iiinL  diip  m  goM  m  doie  to  wli«n  the  mah  A 
Ae  pflddk-i^eeli  tMetAB  hot  fidfls,  nor  iie^f  ibe  bows,  and  othor  parts 
where  the  air  and  water  are  oonstantly  agitatad  and  renawad  in  contact 
with  tha  iiOB)  and  fresh  surfaces  of  the  latter  oonatantlj  exposed  hj  the 
washing  away  of  the  rust  already  formed.  The  moment  you  produne  pro- 
tection with  zinc,  however,  you  get  a  dopov^it  upon  the  surface  of  the  iron 
of  carbon ati^  of  lime  in  cryi^talR — calcspar,  in  fact,  in  the  ordinary  rhombic 
form^ — protiuced  by  deroiii]>r>siiian  of  the  salts  of  lime  iu  the  sea  water; 
and  m  the  sfroundwork  1 '  or  fi)nling  is  at  once  laid,  and  it  increase 
then  al  an  euuriiioiis  rate.  1  iuither  aeccitained  liiat  if  the  rate 
ti  coaoAo&  of  tron  in  an  iron  8liqH>'>43ie  iron  jdatei  abne  being  exposed 
to  Ma  iNttar,  be  xtpnsented  hf  a  nnmber  eqtttd  to  6^^^  If  exposed  in 
0Diilaot  wiib  aoppep,  tiRh  aa  copper  shaatking,  in  the  proportion  of  two 
to  tliMe,  that  IS  to  sajy  tiitee  bquam  ftet  of  iion  to  two  aqnare  feet 
of  copper,  in  that  case  tha  iite  of  corrosion  will  be  increased  in  the 
ratio  of  H  to  8,  the  iron  corroding  alone  nt  the  rate  of  8,  but  at  the 
increased  rate  of  11  if  it  Ijc  iti  contnct  'svith  lAv-o-thirds  of  its  own  snrfnro 
of  copper.  Bnt  I  ascertained  a  further  fact,  which  is  an  important  one. 
Ordinary  gun-metal,  such  as  is  used  for  the  screws  of  our  propellers  (alloys 
of  copper  witli  8, 10,  or  12  per  cent  of  tin),  possesses  the  power  of  increasing 
iSm  eorronon  of  wrought  iron  enormously  more  than  pure  copper  itself,  so 
nmdi  so  tiiKt  if  tilt  Uam  Bq^uen  tm/k  of  Iron  wo  were  talking  of  were  in 
eontaet  witii  two  aqwoo  ftetof  gon-metal,  the  tate  of  cottoslim  ia  inereased, 
not  from  8  up  to  11,  bnt  from  8  to  19.  In  connection  witii  this  fact  I 
wmf  obaam  tiiat  I  haye  aeen  it  staled  thai  a  great  number  of  the  iron 
ships  now  being  sent  to  sea,  or  in  preparation  for  sea,  by  tlie  Admiralty, 
are  titted  with  pim-metal  propellers.  If  such  be  the  fact,  anything  more 
TTijudicious  or  more  uselessly  destructive  to  the  iron  of  an  iron  shij)  can 
scarcely  be  conceived,  nor  anything  more  mmecessaiy.  Every  marino- 
engiue  maker  knows  perfectly  well  that  cast-iron  propellers,  or  wrought- 
iron  propellers,  may  be  made  perfectly  safe,  weight  for  weight,  with  those 
of  gun^n^etal.  B  ii  bead  to  see,  Ihsfeibre,  wbj  tins  material,  tliat  costs 
aboiit  2i.  a  ponnd,  dienld  conilniie  to  be  need)  where  a  material  Which  costs 
about  or  4,d.  a  pound  ought  to  be  used  instead;  tlie  dearer  material 
being  positifeiy  mis^biovons  to  the  iron  ship  as  woU  as  to  the  screw- 
bearings,  &G.  I  also  ascertained  that  among  the  conceivable  alloys  of 
copper  and  zinc  with  which  an  iron  phip  might  be  covered,  was  one  closely 
approacln'ng  to  the  alloy  known  as  Mmitz's  metnl,  but  not  identical  with 
it.  This  was  an  alloy  of  four  atoms  of  coj)per  t<>  one  of  j-.inc,  very  nearly 
the  composition  fonnerly  known  as  Dutch  brass.  It  is  a  remarkable  fact 
that  the  galvanic  action  on  iron  in  sea  water  of  this  particular  alloy  is 
almost  nil.  A  Teflsd  eooted  with  tndi  an  aHoy,  the  ettrfaoes  being  in  the 
proportion  of  S  to  ft  aa  before,  tlie  rate  of  co^rdeion  of  the  iron  is  only 
MoelesaAad  in  tbe  pioportlen  of  B|>  to  8 )  the  koa.  is  hence  very  little  worse 
tiian  if  not  in  contact  with  any  eleotro-negatiTe  metal  at  all.  Bo  far  as  the 
chemical  properties  of  this  alloy  are  concerned,  it  might  be  applied  directly, 
therefore,  to  sheathing  an  iron  t^ip ;  but  any  attempt  at  coating  an  iron 
ship  directly  with  any  metal  sheathing  is  quite  mit  of  the  question.  Tlie 
mechanical  ctiffienlta^H}  wre  insuperable ;  you  cannot  attadi  sheathing  firmly 
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to  the  skin  of  an  iron  sliip  in  any  way,  but  you  iujuie  ilie  strengtii  and 
diminisli  the  safety  of  ship  enormously.  There  is  ano&er  olass  of 
facto  to  which  I  may  hriefy  xefer.  This  rate  of  oonoflkm  of  iron  in  sea 
water  greatly  depends,  other  things  being  the  aa&e,  upon  the  qnaEty  of 
the  iron ;  I  do  not  mean  the  qualify  of  &e  iron  in  the  sense  in  which  we 
•mraally  apply  the  word  in  the  market,  namely,  the  veiy  best  iron  as 
regards  toughness  and  strength.  Here  is  a  fact,  ascertained  by  seTeral 
years'  exposure  of  large  surfaces,  and  therefore  reliable, — that  an  equal 
surface  of  the  hull  of  a  ship  built  of  the  common  platps  known  in  coniuit  rce 
as  *'boat  plat<'8  " — the  worst  class,  in  fact,  of  Btafibrdshire  or  Yorkshire  j 
plates — will  corrode  in  a  given  time  at  the  rate  of  86,  while  an  equal 
surface  if  made  of  the  very  best  plates  of  cold-blast  South  Wales  iron 
will  corrode  only  at  the  rate  of  about  8^  to  9;  aindfhatif  the  plate 
are  of  very  liigbly-wrought  iron  woiked  orer  and  over  again,  Bneli  as 
faggoted  scrapeid  iron  when  rolled  into  plates,  or  Low  Moor  or  Bowling 
iron,  tl^n  die  rate  of  corrosion  will  be  only  2}  in  the  suae  tune 
for  equal  surfaces.  It  is  hence  a]yparent  how  much  is  lost  in  dura- 
bility and  in  freedom  from  corrosion  and  fouling  as  well  as  in  strength, 
by  the  too  prevalent  ma  of  inferior  qualities  of  iron  for  sliipbinldmcr.  I 
will  now  di-op  the  c|u*'stion  of  corrosion  and  come  to  that  of  iouUng.  The 
two,  liowever,  are  inseparably  connected,  and  for  this  reason,  that  if  it 
were  ])0ssible  to  get  the  hall  of  an  iron  ship  into  a  condition  that  it  wfjiild 
not  corrode  at  all,  thei*e  would  no  longer  be  any  diliiculty  about  preveutiug 
it  from  fbnling  at  alL  It  was  yean  ago  ascertained  by  Prinsep  of  the 
TiiiHa.  Service-^ 

Captain  Halstbd,  ILN.^Wltieih  of  them  f-^^beeanse  there  were  seraal 

brothers. 

Mr.  Mallet. — James;  he  was  attached  to  the  Calcutta  mint.  He 
ascertained  the  fact  that,  if  you  oil  or  coat  a  surface  of  iron  with  any 
greasy  varnish  or  with  any  shiny  material,  such  as  the  nativ^^  Sylhet 
varnish  of  Indm,  or  even  with  common  drying  oil— so  long  as  a  vestige 
of  such  a  coating  remains  upon  the  surface,  none  of  the  lower  forms 
of  animal  life  attach  themselves  to  it.  The  cause  is  apparently  a  purely 
mechanical  one.  The  surface  is  so  smooth  that  the  animal  is  not  able  to 
attach  himself'— tiie  smallest  wash  of  the  water  washes  him  off.  Bat 
whatever  be  the  cause,  if  we  eonid  get  that  sort  of  greasy  material  or  any 
varnish  to  etixk  to  iron  permanentlyi  we  conld  prevent  the  foi^oig ;  bnt  no 
coaidng  has  ever  yet  been  devised  tikat  will  acoomplidi  this.  Innumerable 
ooating  compositions  have  been  proposed.  I  have  myself  a  list,  made  for 
me  some  months  ago,  of  about  seventy  patents  that  have  been  taken  out, 
since  the  dato  of  my  British  AssociatioTi  Report  of  1843,  of  different 
nostrums  for  preventing  the  fouling  of  iron  ships.  They  are  all  failures; 
not  one  of  them  has  answered,  not  even  excludiii  L|  my  own,  which  was  the 
origin  and  predecessor  of  them  all.  And  I  may  mention  further:  there  is 
not  one  of  these  patent  compositions  that  is  not  simply  ringing  the 
changes  upon  what  was  originally  proposed  by  myself.  In  1843  Mr. 
William  Eatrbaim  and  I  patoited  *  mode  of  preventing  the  foaling  of 
iron  ships.  It  was  based  on  leagUiened  obserrations  I  had  made  as  to 
what  were  the  conditions  nnder  which  animal  and  veigelaUe  life  atftadi 
themselTes  to  iron  ships,  and  what  were  the  oonditioiis  tluvt  nknM  bo 
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disadvftntageons  to  botH.  My  researches  were  conducted  upon  many 
of  the  lower  furms  of  marine  animal  life ;  and  1  was  then  enabled,  by  living 
on  the  Beashore,  to  carry  them  out  with  the  necessary  accuracy  and  facility. 
I  expcdmeiitecl  on  oysters,  Besptnemones,  my tilus,  balanus,  lepas,  patella, . 
and  seTenl  other  forms  of  lower  nunine  lifb^  besideB  vegetable  marine  forms 
•^ueh  as  fud,  confervsi  byssoB,  &e.  I  foimd  this  curious  fact  witli  respect 
to  tfaeae  lower  molliMOOus  animals:  that  the  soluble  poisons,  provided 
tJiese  creatures  are  yeiy  slowly  accustomed  to  them,  do  not  seem  in  any 
serious  degree  to  affect  them.  I  had  some  of  these  animals  in  glass  jars  for 
two  or  throo  real's,  with  constantlv  renowtHl  aeration  of  the  sea  water.  At 
stated  intervals  a  few  drops  of  some  Boluble  poison — for  example,  sulphate 
of  copper — were  dropped  into  some  of  the  jars.  At  last  I  had  oysters 
living  in  apparent  healtli  in  a  solution  of  sulphate  of  copper,  wliieli,  if  any 
one  of  us  were  to  drink  half  an  inch  deep  out  of  the  glass,  would  have 
poisoiied  us,  or  prodneed  YQDiitiDg.  13ie  aofmals  beetane  so  thoroughly 
impr^Dated  with  copper,  that,  if  yon  thrust  a  common  penknife  into  one 
of  tliem,  and  let  it  remain  in  his  body  a  short  time,  the  blade  came  out 
ooated  with  copper.  The  oysters  themselves  did  not  seem  particularly 
annoyed  for  lengthened  periods,  provided  the  process  was  conducted 
exceedingly  r:^radnally;  they  nil,  however,  contracted  in  bulk,  and  died 
wheii  the  poison  reached  a  certain  amount  of  concentration,  if  ydu  were 
to  put  an  ordinaiy  oyster,  not  accustomed  to  these  bad  lial  it  s  of  poisonous 
drara-diinking,  suddenly  into  the  same  coppery  water,  it  v«  f  idd  die  within 
a  very  few  hours.  The  fact^  are  analogous  with  the  well-known  powers 
of  passive  endurance  of  all  the  lower  forms  of  life.  The  same,  however, 
does  not  hold  with  poisons  of  an  insolnble,  or,  rather,  difficultly  soluble, 
ehaiacter,  pnt  in  ft  solid  bnt  finely-dividecl  state  in  contact  with  snch 
animals.  An  oyster  or  sea-anemone  put  into  a  jar  of  sea  water,  into  which 
.  were  dropped  a  very  few  grains  in  fine  powder  of — say,  realgar  or  sulphuret 
of  arSenic,  and  stirred  up,  is  sure  to  be  deprived  of  life ;  it  could  not  exist 
nnder  such  circumstances  many  hours.  The  solid  g-rains  of  the  infsolnble 
poison  appear  to  be  brought  into  tlie  line  ceils  of  tho  branchiae — such  as  the 
beard  of  the  oyster»— and  he  has  not  the  power  of  eliminating  them,  and 
the  animal  is  poisoned,  by  tlie  irritating  contact  probably.  Whether 
that  is  the  explanation,  I  am  not  naturalist  enough  to  know ;  but  I  can 
Toneh  for  the  fiusts.  My  method,  which  Faiibaim  and  I  mtented,  was 
based  upon  these.  It  consisted  in  coating  the  iron  plates,  after  tiiey  had 
been  iiK>ronghly  well  heated  by  lifting  coke  foes  nnder  the  bottom  of 
the  ship  in  dmdc,  with  boiled  coal-tar  chiefly,  and  on  that  was  laid  a  slowly 
solnble  Tarnish,  a  sort  of  metallic  soap,  C(mtaining  difficultly-soluble 
poisonous  matter.  It  was  mainly  formed  of  common  bright  varnish,  coal- 
pitch,  soft  soap,  and  the  poisonous  matters,  several  of  which  were  pro- 
posed; but  the  one  which  I  advised  as  best  was  realg-ar,"  or  snlphnrct  of 
arsenic.  I  went  to  T/ivor|i(  fol  to  see  the  iron-ship  builders,  and,  amongst 
others,  the  late  Mr.  Laird,  with  the  view  to  get  them  to  adopt  my  method. 
At  that  tiiue  the  ship-builders,  one  and  all,  said,  "  Oh,  iron  ships  do  not 
fool  at  all,  and  as  to  ooiroBion  they  will  last  for  ever;  bnt  in  any  case"  (one  of 
them  told  me)  ^  we  do  not  want  your  method,  we  hare  some  of  omr  own 
that  will  do  as  weU.**  A  few  monlihs  afterwards  I  fotmd  12iat  a  yessel  had 
Mt«aUy  been  mfted  at  liTOipool.  I  snooeeded  in  obtamiqg  some  of  the 
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oofttixig,  and  I  foand  thai  it  goiuuM  of  Ixriglit  Ttlittth,  teUMr,  flbwm 
of  sulpliiiri  and  wMte  aFBtnio^that  is  to  baji  it  was  pi-ecisely  the  four  in- 
gredients cf  wluch  my  patantoonsbted,  only  combined  in  another  shape.  All 
similar  compositions  that  are  now  used,  and  whiah  btt?*  the  iMBt  veputation, 

consist  of  partially  insoluble  salts,  either  of  copper  or  arsenic,  or  of  both, 
mixed  generally  with  a  lot  of  noeti-ums  wliich  are  of  no  iLse  whatever. 
They  are  at  best  mere  palliatives,  for  it  is  a  faet  tiiat  they  all  do  foul,  nftor 
a  time  loiig-er  or  shorter,  over  the  whole  surface.  Tlie  stuff  gets  stripjx'd  otf 
by  the  wubhiiig-  of  the  water,  or  accidentally,  and  as  soon  as  tliai  takes  ])lace 
the  rcmauiiug  portion  begins  to  get  coated  with  a  thin  him  oi  cai  buuato 
of  lime,  depodiod  from  <ie  HaM  in  tli9  sen  wator  {  md  iSk»  mement  tiiat 
d^odt  talces  place  the  suz&ee  becdmes  a  fit  aidui  for  the  lower  marine 
animals  and  vegetables,  and  then  fouling  goee  on.  We  therefore  come 
to  tills  conclusion,  that  some  better  method  is  wanted  for  the  protection  of 
iion  ships  than  is  afforded  by  any  chemieo^niechanieal  method  of  eoatuif 
yet  proposed.  Now,  I  would  make  one  or  two  remarks  of  a  purely 
practical  character  upon  what  Mr.  Qrimtham  has  broutrht  before  ns.  To 
prevent  any  niiisappreheusion,  I  wish  to  state  that  1  have  no  personal 
interest  in  Mr.  Grantham  or  liis  patent,  direct  or  indirect;  I  stand  lieie 
by  invitation  of  this  body,  to  which  I  have  the  honour  to  belong,  siuiply 
to  state,  for  the  inlbrmation  of  those  around  me  and  for  the  good  of 
our  common  fatherland,  whatever  knowledge  I  have  eoquiied  applicable  to 
the  subject.  Mr.  Granthun^s  method  amotmte  to  this :  we  mnit  all  admit 
Uiat  if  we  oovdd  pnt  an  iron  ship  into  a  water-tight  wooden  sanoer  of 
her  own  form,  and  let  her  go  to  sea  in  that  woodcu  easing^  oonoeion  or 
fboUog  could  not  take  place  on  her  bottom ;  whatever  happened  must 
happen  to  the  wood.  The  question  therefore  is,  can  you  m£ke  a  water* 
tight  wooden  saucer  round  an  iron  Rh?]>  ?  Mr.  Grantham  proposes  to  do 
so,  and,  for  anything  I  see  to  the  com  rai'v,  I  tliink  be  can  snceeed.  Hig 
method  is  this ;  he  spaces  over  the  skin  of  the  ship  a  number  of  dovetailed 
ribs  of  iron  riveted  to  the  skin,  and  between  these  he  drives  in,  and  caulks 
water-tight  pieces  of  wood;  the  dovetails  hold  tiieni  on  without  piercing 
the  skin  anywhere,  and  the  caulking  makes  the  wood  skin  water-tight; 
OTor  all  this  he  plaoes  what  other  metallio  sheathing  asems  good  to  nim. 
I  conceiYe  there  can  he  no  poaailde  donbt  that  piecea  ol  wood  may  be 
driven  into  dovetailed  recessei^  of  that  soit,  with  no  more  skill  than  that 
of  ordinaiy  shipwright  work,  so  as  to  make  them  practically  water-tight 
When  such  a  wooden  surface  is  coated  over  with  another  of  planking, 
properly  secured  with  felt  or  tarred  paper  between,  and  also  caulked,  I  can 
Kcarcely  conceive  tite  possibility,  while  the  hull  remains  sound,  of  water 
finduig  its  way  inside.  But  if  the  sea  water  should  fmd  its  way  in,  the 
amoimt  of  coiTosion  that  could  take  place,  unless  there  were  r  stream  of 
water  in  and  out  so  as  eonbianlly  to  renew  the  agents  of  conosion,  would 
be  next  to  nothmg.  I  have  already  shown  you  that  if  a  piece  of  iron  bo 
pnt  into  water  already  robbed  of  eolnhiaed  air,  or  if  you  eiMiude  the  air 
from  it,  it  will  not  ooirode  at  all.  Theielbfe»  if  water  should  get  in  and 
lodge  behind  any  one  of  these  bloeka  of  wood,  unless  it  he  petpetoalfy 
renewed  by  a  stream  iu  and  a  Hti*eam  out,  the  water  that  has  got  in 
there  will,  after  a  short  time,  have  next  to  no  power  in  the  way  t»f 
coiTosion.  I  understand  ftigm  Mr*  Qntatham  that  the  ontev  piaiikin|f  wiU 
be  secured  by  brass  screws. 
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Ifr.  QwASWOAM.^'^sAaidi     a^ams  would  be  caulked  iw  veil. 

Hd^.  ]iCai.ijdt.^So  I  beatd;  but  it  appean  to  me  thai  if  these  innei 
bknka  were  fitted  and  driven  in  dry  with  a  reasonable  degree  of  accurate 
workmanship,  they  would  become  water-tight  without  mj  canlkiiig  what- 
ever. Xhis  first  coat  may  be  sheeted  with  brown  paper  or  felt  uiMier  the 
planking,  and  then  the  planking  applied  and  that  caulked.  I  would  then  ask, 
is  there  any  objection  to  putting  on  the  outer  planking  with  wood  trenails 
in  place  of  with  bra«;s  screws,  as  here  shown,  for  in  that  case  there  would 
be  absolutely  no  nittallic  contact  of  any  sort  between  the  copper  or  other 
sheatliiug  and  the  skin  of  the  ship. 

Mr.  Grai^tuah.— >There  would  be  uo  metallic  contact. 

Mr.  "MAhUK^-^hk  that  case  I  take  it  that  tihe  copper  would  produce  no 
effect  cn  ihip.  The  copper  would  itself  be  exposed  to  the  adion  of  the 
sea}  and  would  be  in  ^e  oondition  of  the  copper  of  an  ordinary  wooden 
ibip.  Let  us  now  si^pose  that  the  ship  grounds,  or  rides  over  her  own 
aadior,  and  tears  a  huge  piece  of  the  wood  coatings  off  her  bottom.  It 
would  have  to  be  a  very  heavy  grind,  indeed,  to  strip  off  the  inner  blocks, 
be^^use  every  block  supports  every  other,  and,  therefore,  you  would  have 
to  break  off  many  of  tlio  rib  irons  in  order  to  dislodge  any  of  the  blocks. 
But  (suppose  several  of  them  were  broken  off,  and  exposure  made  down  to 
the  skin  of  the  ship,  I  make  no  doubt  but  iliat  then  the  exposed  portion 
of  the  skin  of  the  ship  would  corrode  n^ch  more  rapidly  thm  if  there 
were  no  coppar  present  because  theie  would  then  be  metallic  contact 
botween  the  copper  and  the  es^>osed  portion  of  the  ressel,  made  good  by 
tile  S0a  water.  But  then  comes  the  questbn^  how  much  greater  that  would 
be.  I  have  mentioned  the  fact  that  h*on  and  copper,  beuig  in  the  ratio 
^  2  to  3,  the  increased  rate  of  corrosion  is  in  the  ratio  of  11  to  8.  Now» 
something  more  than  that  would  be  the  increased  rate  at  wliich  corrosion 
would  take  place  in  the  case  supposed.  I  would  merely  say  this  much 
further,  tliat  there  would  certainly  be  no  such  amount  of  corrosion  as  to 
endanger  tlie  safety  of  the  ship  at  sea  before  she  could  get  home,  or  into 
some  port  wiiere  the  accitient  could  be  repaired.  I  may  liieuliuii,  in 
explanation  to  such  chemists  as  may  be  present,  that  m  sea  water,  after 
exposdie  f(»  eonndmble  periods  of  timci  the  late  of  corrosion  of  iron  in 
pxCBeace  «f  copper,  or  other  electio-negatiTe  n^etals,  does  not  follow  the 
Im  of  voltaic  equiTalants.  It  mf^  appear  strange  that  copper  and  iron 
pilt  tofethar  into  sea  water  should  corrode  in  the  ratio  oflj^  to  8,  and  not 
in  the  mtio  of  the  voltaic  equivalents.  The  fact  is,  Imwevcr,  that  the 
surfaces  of  both  metals  when  left  to  themselves  in  sea  water  get  coated 
more  or  less  with  various  insoluble  sulphates,  and  other  salts  and  oxides, 
derived  both  from  the  iron  and  from  the  sea  water,  which  alter  altoprf  tlier 
the  rate  of  corrosion  that  would  othei-wise  take  place  were  chemical  action 
quite  unimpeded.  One  or  two  other  thtjughts  of  a  practical  character  occur 
to  mc.  It  would  appear,  with  respect  to  these  inner  blocks,  that  there  are 
some  woods  of  whiw  they  ought  to  be,  and  some  of  whicb  they  ought  not.  t 
am  quite  dear  that  they  ought  not  to  be  of  pine  wood.  Fine  wood  is 
capable  of  getting  rapidly  into  a  condition  of  softening  and  incipent  deeaj 
on  its  suflkce  \  In  that  state  it  rapidly  decomposes  &e  sulphates  present 
in  sea  watar>  r^d^cing  then^  ^  sulphiiretSi  which  are  i^ain  decomposed  l>y 
tho  iron,  mi  ppwerlSly  iwmift  coi?orion.  3u9h  Tciy  soft  woods,  unless 
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rennons  or  tiiorougHlj  impregnated  with  creosote,  ought  not  to  be  adopted* 
Oak  I  object  to,  because,  as  every  one  knows,  it  rapidlj  acts  on  iron  in 
contact  with  it,  getting  black  and  hard.    It  appears  to  me  that  a  tough 

timber,  elastic,  and  tolerably  hard,  would  be  the  right  thing.  In  fact,  I 
doubt  if  anything  better  may  be  found  than  refuse  teak  out  of  the  yards, 
or  perhaps  Honduras  mahogany.  For  the  outside  sheathing  it  does  not 
matter  what  timber  is  used,  because  it  only  tmiclie!^:  the  edges  of  the  dove- 
tail ribs.  If  this  sheathing  were  made  of  tir  these  edges  might  be  exposed 
to  a  very  limited  extent  to  the  objectionable  action  of  the  incipient  decay 
of  pine  timber.  Therefore,  I  think  it  would  be  found  advLsable  to  put  a 
te  moze  iron  into  tiiis  paii  (pointing  to  the  dovetail  heads  of  Ihe  ribs) 
and  so  allow  for  that.  Then,  the  question  comes,  what  effect  wonld  be 
produced  vipon  the  inner  blocks  by  the  working  of  the  ship.  Having 
given  that  point  some  consideration,  I  doubt  that  there  would  be  any 
objectionable  dOTect  produced.  An  iron  ship  works  in  more  ways  than  one. 
At  sea  every  ship  Tei-tieally  works  up  and  down  ;  it  also  twists.  In 
wooden  shi[)S  nothing  could  be  more  remarkable  than  tlie  extent  of 
the  latter  movement.  I  recollect  reading  of  some  old  ship  of  Colling- 
wood's,  the  sti^rn  of  ^vliieh,  when  slie  rolled,  tumbled  over  8  or  9  inches  on 
each  side  from  the  looseness  of  the  framing.  That  is  the  sort  of  motion  which 
would  be  most  likely  to  dislodge  these  bIocks<— not  by  any  single  motion, 
because,  if  you  suppose  the  "Warrior''  twisting  even  8  or  9  inches, 
the  effect  of  any  one  such  moTcment  on  any  block  would  be  per- 
fectly imperceptible,  but,  if  that  sort  of  working  were  continuous,  it  would  be 
difficult  to  say  how  &r  it  might  result  in  gradually  loosening  the  timber  at 
last.  This  is  a  conceivable  possibility,  but  I  do  not  adduce  it  as  a  real  or 
tangible  objection.  Our  ships  ought  not  to  work  or  strain,  and  my  own 
impression  is  that  not  any  of  these  blocks  would  work  loose.  I  think  I 
have  nearly  exhausted  the  observations  which  it  has  been  desirable  to  make, 
unless  something  should  arise  in  the  discussion,  when  I  would  ask  per- 
mission to  make  further  obsenrations.  In  conclusion,  I  would  say  that 
Mr.  Grantham's  inyention  seems  to  me  well  deserving  of  a  trial  upcfn  a 
large  scale  and  in  an  effeotnal  manner.  Such  a  trial  can,  in  fMt,  only  be 
instituted  by  a  Govenimont  department — such  as  the  Admiralty. 

The  CHAiBXAK.-^Will  yon  allow  me  to  offer  your  thanks  to  Mr.  Mallet 
before  we  proceed.  He  is  not  an  ordinary  speaker  on  the  subject.  He 
has  illustrated  and  explained  it  in  a  manner  which  only  a  man  can  do 
who  is  master  of  the  subject ;  and  I  think  he  is  entitled  to  our  thanks 
for  the  infonuatiou  he  has  given  us.  We  will  now  pass  on  to  the 
discussion. 

Captain  Hautid*  R.N.— Last  year  I  expreflaed  my  owd  oonvictlon,  whicli  haa  never 

been  altered  since,  that  this  is  a  mrchanical  arrangement  which  seems  to  be  the  most 
practically  available  that  I  have  seen.  Ail  I  would  say  upon  it  is  this  :  I  would  advise 
Mr.  Grantham  not  to  give  up  one  single  hair's-breadth  in  the  way  of  the  reduction  of 
the  iron  plate  in  order  to  aceommodate  the  exterior  lining,  bectute  I  believe  the 
advantage  of  such  protection  as  would  be  given  is  a  thousand  times  more  than  com- 
pensated by  the  advantages  to  be  gained  by  loss  of  weight,  that  is  to  say,  if  it 
iocreased  weight  upon  the  structure  of  a  ship  would  be  280  tons,  by  all  means  make 
the  ship  280  tons  larger  to  carry  it.  Nothing  can  exceed  the  misery  of  the  circum- 
stances  in  which  we  are  now  placed.  We  ought  never  to  have  arrived  at  it.  There 
has  never  been  a  national  etfort  made,  nor  any  combined  effort,  to  prevent  an  mury 
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wbich  w  abaolotdy  destroying  the  application  of  the  most  eifiective  material  for  the 
sbipv  of  tike  Navy.  I  regard  it  as  a  great  disgrace  to  the  whole  country  that  such  a 
state  of  things  should  exist,  and  I  am  perfectly  persuaded  that  by  this  time  we  ought 
to  have  ascertained  that  the  thing  is  remediable  by  chemical  application,  or  to  have 
ascertained  under  what  conditions  it  can  be  placed  to  effect  a  reduction  of  the  fouling* 
If  that  ia  impoaaible,  then  we  have  got  other  reaoorces  to  Ml  bade  upon,  that  it  to  tayt 
you  can  make  a  substitution  of  metal.  Mr.  Mallet  has  mentioned  Muntz's  metal. 
Munt2'8  metol  has  been  shown  to  be  perfectly  equal  in  strength  to  iron,  and  the 
question  is  of  that  importance  that  I  do  not  think  the  matter  of  expense  ought  to  enter 
Into  the  Gonsideratioii.  1  do  not  think  any  expense  can  equal  that  of  lidog  obliged  to 
forego  the  actual  use  of  iron  ships,  for  if  a  ship  has  to  leavf  her  station  in  orrlcr  to  be 
cleansed,  she  is  unserviceable  on  her  station  for  the  time,  and  nobody  knows  what  might 
happen  when  she  ia  absent ;  therefore  I  do  not  think  the  question  of  expense  ought  to 
be  entertained  at  all.  Mr.  Grantliam  here  proposes  a  mechanical  nrade  d  lecti^^ing 
our  present  position,  and  I  have  no  hesitation  in  saying  that,  SO  far  as  an  unproved 
tidng  can  be  judged  of,  because  we  have  no  experience  in  it,  I  think  it  is  eminently 
deserving  of  application;  and  as  we  have  at  the  present  time  a  new  Idod  of  ship  which 
is  about  to  be  commenoed,  and  which  is  to  be  made  the  subject  of  experiments,  I  woidd 
advise  Mr.  Grantham  to  press  very  hard  to  have  his  application  applied  to  the  bottom 
of  Captain  Coles's  cupola  sliip.  1  am  strongly  of  opinion  that  Captain  Coles  would  not 
malte  the  slightest  olijection ;  on  the  contrary,  if  the  method  lias  the  dBBCt  of  maintain- 
ing the  efficiency  of  his  ship  infinitely  longer  than  otherwise  she  could  be  with  a  bare 
iron  bottom,  I  believe  Captain  Coles  would  jump  at  it.  Moreover  there  seenns  to 
be  a  desire  on  the  part  of  the  Admiralty  to  make  that  ship  an  experimental  ship  for 
more  purposes  than  one.  I  see  tiiey  are  going  to  apply  one  or  two  difflerent  modes  of 
fixing  the  armour- plates,  and  I  should  advise  Mr.  Grantham  to  make  a  set  at  that  point. 
There  is  also  this  suggestion  which  I  would  make  to  him,  which  is,  the  use  of  Muntz's 
metal  and  not  of  copper.  It  is  a  mere  routine  we  have  got  into  with  regard  to 
the  vse  of  copper.  The  whole  mercantile  service  of  the  country  use  Months  metal 
instead  of  copper.  It  is  infinitely  better,  it  is  absolutely  chcnpcr;  the  restoration 
or  reconstruction  of  it  when  it  is  worn  is  quite  as  easy  as  that  of  copper.  Our 
establisiiment  down  at  duXlum,  where  we  make  aH  Hie  copper  for  oar  ships,  is  just  as 
available  for  making  Munta's  metal  as  it  is  for  making  cofiper.  I  had  Muntz^s  metal  in 
u$e  on  a  ship  -which  1  commanded.  At  the  time  when  screws  were  first  introduced, 
before  we  adopted  our  present  mode  of  lifting  the  screw*  we  used  to  withdraw  it ;  the 
enda  of  tiie  shafts  were  then  left  exposedt  and  the  galvanie  action  was  very  povroftil^ 
indeed.  The  series  of  experiments  to  which  Mr.  Mallet  has  referred  were  then  made, 
for  the  purpose  of  ascertaining  whether  any  other  mixture  would  exhibit  less  powerful 
gaivanic  action  than  that  wiiich  was  done  by  the  copper,  and  ail  the  aft-part  of  our 
serew-sbipa,  up  to  the  year  1858,  were  sheathed  willi  Mnnti's  metaL  The  sh^  I 
commanded  waa  sheathed  entirely  with  Muntz's  metal.  I  preferred  it,  and  the  bottom 
cf  ruy  ship  was  cleaner  than  those  of  the  other  frigates  with  which  i  was  lying. 

Dr.  Percy,  F.R.S. — I  have  listened  with  great  attention  to  Mr.  Mallet,  and  have  been 
atmck  with  many  remarks,  and  with  none  more  so  than  those  which  related  to  the 
purity  of  certain  qualities  of  iron.  I  think  Mr.  Mallet  stated  that  certain  descriptions 
of  iron  which  were  known  to  be  most  pure,  resisted  corrosion  most  effectively.  If  that 
be  a  fact,  it  is  one  of  very  great  importance,  because  I  believe  fliat  thia  jpardcnlar  kind 
of  iron  would  be  found  to  possess  the  very  highest  degree  of  tenacity,  and  to  bOf 
therefore,  the  best  possible  iron  for  use  in  structures  of  this  kind.  It  appears  to  me 
that  the  sutuect  is  very  far  from  being  exluuisted.  Although  many  experiments  have 
bttn  made  on  the  application  of  various  ldn<te  of  cements,  and  aItiK»ug^  many  patents 
Iwve  been  taken  out,  and,  as  is  customary,  the  same  thing  has  been  patented  over  and 
over  again,  still  I  cannot  help  thinking  that  an  experiment  of  a  very  important  character 
yet  deserves  to  be  made.  I  should  like  to  have  heard  what  Mr.  Mallet's  experience 
was  as  to  the  a|q;»1icallon  of  metallic  coating.  1  think  he  condemned  them  aJI  wifliout 
any  reservation.  I  do  not  know  myself  whether  many  experiments  have  been  made. 
If  they  have  not,  it  certaialy  seems  desirable  that  something  of  the  kind  should  be 
done — such  as  the  application  of  arsenic.  It  is  quite  po&sible  to  apply  arsenic  in  more 
ways  than  one  to  a  surface  of  iron,  and  not  only  arsenic,  but  other  metallic  bodies.  It 
may  tnm  out  that  these  applications  areuseless;  but  until  wr  have  the  experiments,  we 
are  not  in  a  position  to  9ptMk  with  any  d^ree  of  authority  on  the  point.  With  refer- 
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ence  to  the  remark  which  Captain  Haisted  made  upon  the  substitation  of  MuntsHi 
metel,  I  thfBk  thad  it «  nilijflet  of  my  sfMft  ioqioKaMt.  It  it  a  tat|)aet  ftbout  whWi 
I  havp  rrccntly  placed  my  own  yIowb  on  paWc  feoQfd;  timibre'I  will  ml  dttaiii  yvtt 
with  any  remarks  thereon. 

The  Chairman. — Perhaps  you  concur  in  Captain  Halsted's  views  f 

Dr.  Pbrct.^I  am  not  prepared  to  say  that  I  think  it  is  a  tnl^Mt  worttiy  Of  men 
attention  than  it  has  yet  received.  Probably  the  Admiralty  bnre  some  good  reason  for 
preferring  copper.  I  believe  in  the  case  of  Munts's  metal  it  is  necessary  that  the 
masel  thoiiM  be  examlnNl  and  i«paii«d  after  a  comparatively  ihavt  tint. 

Captain  Halstsd. — ^No,  that  is  not  so.  It  is  almost  universally  adopfetd  in  tht 
BBCrchant  service^  and  I  have  had  it  m  my  own  ship. 

Dr.  Pbrct. — How  long  witiiout  cleaning?   That  is  the  point. 

Captain  IlAiavBB.— »Wt  w«ra  mom  tban  tiN>  yam  bafare  tv»  imra  taktn  Into  dock. 

Dr.  Percy. — Is  not  that  a  short  time  for  vessels  of  war? 

Captain  Halsted. — She  was  not  taken  in  purposely  for  it;  she  came  into  dock 
accidentally,  and,  when  she  did  come  in,  arrangements  were  made  for  an  examination  of 
the  amount  of  fooHiig  aa  eompaicd  with  coppar.  Vlia  milt  of  Huit  tianiinatloB  la 

with  the  Admiralty. 

Dr.  Percy. — The  explanation  of  that  is,  that  the  liac  is  perpetually  dissolving  away, 
ao  that  the  hold  of  theae  anlmala  Is  prevented.  In  the  course  ef  time  the  whole  ol  the 

zinc  disappearai  to  you  see,  here  coi-rosion  plays  a  very  important  part. 

Captain  Hat.sted. — It  mnv  deprrtf^  npnn  the  araonnt  of  metal  ;  bat  in  the  case  Of 
ray  own  ship  1  know  that  tiie  report  now  exists,  and  I  know  how  very  little  we  had  to 
do,  bceanae  we  had  a  dean  bottom  when  the  sMp  waa  taken  into  doek. 

Dr.  Percy. — ^That  leads  me  to  another  question  about  the  effect  of  corrosion  in  the 
way  of  preventing  the  attachment  of  these  shells,  &c.  One  would  think,  h  priori,  that 
in  proportion  to  the  degree  of  corrosion  would  be  the  difficulty  of  attaehment.  I  do 
not  know  whether  I  am  light  In  my  view.  A  oertidn  amount  of  oowoafan,  I  believe^ 
would  be  desirable  in  ra?cs  of  this  kind,  unless  yon  have  that  dagitft  of  abaaloU^ 
mnooUiBess  to  which  Mr.  Mallet  has  called  attention. 

Geo.  Turitbr,  Esq.,  Master  Shipwright,  Woolwich  Dockyard.— •!  do  not  think  the 
copper  sheathing  is  altogether  ftee  horn  fbuling.   I  reeoBect  a  cwe  In  ivMcli  vve  took 

off  abntit  tfn  tons  of  rnnssela  from  the  bottom  of  a  ship* 

The  Chairman. — It  is  a  question  of  degree. 
^  Mr.  Tonmn.— I  have  known  copper  on  the  old  *'  Royal  SovcMign**  (It  iMa  pot* 
copper  then  j  we  have  lost  the  making  of  it)  that  had  been  on  twenty-one  years,  and 
there  was  no  diminution  at  all.  How  to  acoount  for  it  It  waa  impoaiiblo  to  aay^  bat 
such  was  the  fact. 

GBAnttsa  ATRBETONy  Baq.t  CMef  Bnglneer  and  Inspector  of  Iteehtnary*  WooHrtek 

Dockyard. — I  will  not  attempt  to  detain  the  Meeting,  but  T  woulrl  remind  Captain 
Halsted  of  an  experiment  which  was  made  at  Woolwich  fifteen  years  ago,  when  an 
iron  boat  was  covered  with  an  adhesive  kind  of  kamptulicon  about  an  inch  Uiick,  aod 
on  this  a  complete  surface  of  copper  was  laid  by  adhesion,  and  It  wna  very  difficult  to 
take  it  off.  The  experiment  was  not  completed,  but  it  nhow^sthntsnTnetbin^of  the  same 
kind  might  be  made  applicable  to  ab^thlng  the  bottoms  of  ships.  X  beheve  that  it  ia 
admitted  that  bttomen  la  the  best  material  for  adhering  to  Iron.  With  regard  to  thoee 
otperiments  which  Mr.  Mallet  has  brought  forward  to-night,  I  would  not  think  of 
turnhng  such  things  into  ridicule,  but  the  experiments  are  so  wonderful  that  it  almost 
makes  one  suppose  that  a  clever  fellow  can  produce  any  results  he  pleases.  There  is 
one  eurions  thing  about  the  conneetiott  of  Iwasa  and  fron.  I  have  been  fat  the  habit  of 
breaking  up  boilers  that  have  been  tubed  in  brass — brass  tubes  in  iron  plates  ;  T  do  not 
remember  to  have  seen  any  of  the  plates  the  worse  for  the  brass  tubes  fitted  in  them. 

Mr.  Mallet. — Assuming  the  fact,  a  scientific  explanation  of  it  is  not  difficult  nor 
inconsistent  with  anything  I  have  atated.  The  iron  pans  In  Which  udt  la  preptred 
in  the  Cheshire  Salt  Works,  evaporate  boiling  brinr,  and  yet  are  acted  upon 
scarcely  at  all.  Water  holding  a  saturated  solution  of  salt  contains  no  air,  and 
this  is  exactly  in  accordance  with  what  I  explained  at  the  outset,  that  iron  placed  in 
water  firom  which  combined  air  has  been  exhausted*  will  not  conrode.  That  is  more  or 
less  the  case  in  every  marine  boiler.  But  the  more  efficient  cnn-'e  which  protects  the 
brass  tubes,  and  ever^  part  of  the  interior  of  a  marine  boiler  is,  that  before  the  boiler 
Imi  been  hi  action  sis  houn  •  ibniy  deposit  (insoluble  lalta  of  Hmo  ehlety)  tahia  plac* 
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on  the  surftce,  and  this  protects  it  from  further  corrosive  aetion  ;  there  is  no  metalUo 
•orftwe  ^xposed^  thoe  lieing  a  thlii  ffim  of  d^osit  between  the  water  and  the  sides  of  the 
boiler.   With  reference  to  some  ittMiffci  at  Dr.  FBKf,  1  would  mention  first,  with 

respect  to  Muntz's  metal — and  thhi  was  one  of  the  thine-s  I  had  intended  to  allude  to 
heiore — I  see  no  retsob  why  Munte^  metal  should  not  be  substituted  for  copper  in 
ttWk  Oraftit]inB*s  eue.  Ifuntv's  metal  ym  not  the  peenltar  alloy  of  no  aetion  that  I 
was  talking  of,  which  leaves  the  iron  in  its  nearly  neutral  condition^  but  I  think  Muntz's 
metal  would  bo  an  ad%'antaKeciis  swb'titute  for  copper  In  this  instance,  and  would  pro- 
duce less  etlect  ou  the  iron  in  any  case  than  copper  would*  I  would  not  recommend  the 
Aatoilogs  here  or  anywhere  else  to  be  of  Mnntre  metal,  for  there  can  be  no  more  de- 
cpptive  or  unsnfp  metal  for  holts  c^r  other  fa-tening?  than  it  is.    Tn  the  conr'=p  of  time  it 

Sta  into  a  crystallized  condition,  and  a  bolt  that  will  bear  nineteen  tons  to  the  square 
eh  when  lint  ronedt  may  in  the  course  of  a  few  months,  or  even  a  few  days,  break  as 
easily  almost  aa  a  ineee  of  crockery.  Dr.  Percy  has  asked  me  a  question  with  referenee 
to  metallic  coating.  In  speaking  [of  metallic  coatbig,  I  aUuded  only  to  gidvaniaioi^ 
coating  with  zinc,  or  with  zinc  and  tin. 

These  bare  been  triedi  an^  Ibnnd  incActhw  hi  sea  water,  for  reasons  wliidi  I  haire 
before  alluded  to ;  but  I  entirely  agree  with  Dr.  Percy,  that  the  subject  of  mo<Uiying 
the  substance  or  surface  of  the  iron  is  not  exhausted  ;  that  a  great  deal  might  yet  be 
done  in  the  way  of  carefuliy  and  really  scientihcaily-conducted  research,  with  such  means 
l^ven  to  assist  experiment  as  the  public  departments erni  alone  supply,  and  not  by  the 
voluntary  lahour  aiul  research  of  private  individuals,  as  was  my  case.  My  experiments 
were  made  purely  for  the  sake  of  knowledge,  and  at  the  expense  of  the  British  Asso- 
cfaition,  which  spent  £300  or  £400  upon  these  experiments ;  but  such  experiments, 
to  be  conducted  right,  would  need  larger  amounts,  and  the  aj^pUanoes  wUeh  the  pablto 
dockyards  could  afford  tn  be  placed  in  the  hands  of  scientific  men.  Another  direction 
of  inquiry  is  open,  which  Dr.  Percy,  talking  of  this  and  analogous  subjects  a  few  days 
ago,  stated  to  me.  He,  I  beUere,  holds  the  Tiew  that  a  large  field  of  inquiry  exists 
as  to  how  far  certain  minute  alloys  of  other  metals  mixed  with  iron  for  ship  plates 
might  be  attended  with  an  available  diminution  of  corrosion  and  also  of  fouling.  It  is 
a  fact,  as  1  have  mentioned,  that  the  purest  iron  corrodes  by  much  the  slowest,  and 
that  sQch  iion  therefore  malces  the  best  as  weU  as  the  Btrong«»t  ships.  The  quality  of 
iron  that  is  commonly  used  for  iron  ships,  called  boat*plate  iron,  is  not  only  the  worst 
mechanically,  but  the  worst  chemically.  But  it  remains  still  for  the  chemist,  the 
metallurgist,  and  the  engineer  together,  to  discover  whether  it  may  not  be  possible  to 
ualui  some  compound  of  iron  of  this  best  quality,  'vHXh  another  metal  in  small  propoi> 
tioa,  tiiat  as  respects  the  ends  in  view  shall  be  best  of  all 

The  Chairman. — It  is  really  a  very  important  subject,  and  we  were  turning  over  in 
our  minds  whether  we  could  not  find  a  day  to  carry  on  the  discussion.  We  are  very 
much  indebted  to  Mr.  Mallet  and  Dr.  Percy  for  the  very  pertinent  facts  they  hare 
brought  forward  to-night.  When  we  were  discussing  the  subject  of  iron  ships,  a  number 
of  facts,  wliich  then  appeared  to  be  opposing  facts,  are  now  explained  by  the  different 
quafifies  of  the  iron,  and  the  diflfierent  degrees  of  susceptibility  to  corrode.  If  an  inferior 
iron  is  used,  a  ship  of  that  description  is  worth  next  to  nothing;  and  a  ship  of  the  very 
best  description  of  iron  is  worth  a  deal,  and  would  perhaps  be  the  best  description  of 
ship,  if  only  the  effect  of  fouling  was  disposed  of.  bince  the  remark  with  respect  to  the 
loss  of  a  Icnot  per  hour  in  the  speed  of  the  Irish  boats,  I  hare  made  a  calcidation  as  to  the 
cost.  It  would  be  equal  to  about  one-sixth  of  the  whole  quantity  of  coals  they  burn  ;  and, 
taking  the  reduction  of  speed  from  fouhng  the  bottom  of  the  "  Warrior,"  as  estimated 
by  Mr.  Grantham — not  at  the  figures  he  puts  it,  seven  to  twelve — but  taking  a  reduction 
of  speed  equal  to  one^hrd,  it  ^roold  make  a  difference  of  about  50  tons  of  coal  a-day  in 
that  ship.  Abroad  coals  are  not  to  be  obtained  under  £2  per  ton,  sometimes  at  not 
less  than  £4  per  ton ;  but  take  it  at  £2  per  ton,  and  there  is  j^lOO  per  day  lost  by  the 
diminished  speed  of  the  vessel  through  lonUng.  Now  Mr.  Grantliam's  otfanate  for  his 
sheathing  is  only  £4,000;  we  see  from  the  above  how  soon  that  would  be  realised  in  the 
saving  of  coal.  Rut,  as  Captain  Halsted  justly  observed,  that  is  no  measure  of  the  ship's 
performance,  because  if  she  has  to  go  1,000  mtlcs  to  be  docked  the  whole  use  of  the  ship 
is  lost  during  the  period  she  is  away.  If  she  is  the  type  of  a  fleet,  and  all  the  vessels  are 
liable  to  become  thus  defective,  the  whole  fleet  may  require  to  go  away  or  become  weak- 
ened, so  that  the  mischief  they  were  intended  to  prevent  maybe  effected  in  its  absence. 
It  strikes  me  that  this  method  of  Mr,  Grrantham's  is  really  a  complete  one.   1  do  not 
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think  it  is  of  that  character  which  requires  to  be  what  they  call  "tested."  I  am 
perfectly  Mtisfied  with  the  expliuiaticm  which  Mr.  Mallet  has  given,  that  there  is  oo 
danger,  no  material  danger,  if  only  the  right  description  of  wood  is  used,  and  ordinary 
care  is  talcen  in  putting  the  sheathing  on, — I  agree  with  him  that  no  water,  in  any 
great  quantity  mterially  to  injure  the  construction,  can  get  in ;  therefore  it  is  really 
perfect  of  its  Idnd.  It  would  be  paid  for  In  a  short  time,  and  the  efficiency  of  tl^ 
vessel  would  be  preserved.  Twenty-five  years  ago  T  was  on  the  coast  of  Africa  when 
an  iron  whaler  came  out.  She  had  only  been  six  months  out  from  EnglancL  She  had  been 
detnedy  u  well  m  they  oould  ctetn  ft  ^namA  ftt  sea,  every  month,  with  long  brooms  and 
ropes,  under  her  bottom ;  but  she  had  long  grass  and  barnacles  of  immense  size  attached 
to  her,  in  consequence  of  which  she  was  not  safe.  She  would  neither  sail  nor  steer,  added 
to  which  she  was  not  manageable.  Her  crew  had  this  enormous  worlc  entailed  upon 
them  besides  tiieir  ordinary  woric.  I  made  a  report  to  the  Adroinilty  on  the  sntject,  and» 
with  such  before  them,  it  was  not  to  be  wondered  at  that  they  did  not  undertake  to  embark 
in  iron  ships :  they  may  be  very  effective,  the  iron  may  be  very  good,  but  if  they  foul  in 
this  way  they  will  be  useless.  It  appears  to  me  that  this  system  does  get  rid  of  that 
difficulty.  I  do  not  think  the  seams  would  open  In  any  iiuurious  degree*  for  a  three- 
decked  ship  of  the  old  style  only  broke  her  sheer  fifteen  inches  in  launching.  After  the 
new  system  was  introduced  by  Sir  Robert  Seppings,  similar  ships  only  broke  three 
inches  in  coming  off  the  stodta.  When  you  come  to  divide  the  largest  quaatity  over  the 
number  of  these  small  sections  or  plates,  you  will  see  that  it  can  have  no  appreciable 
effect  on  the  joints;  and  when  you  consider  that  the  seams  of  wooden  ships  are  so  open 
that  in  caulking  them  you  sometimes  drive  in  oakum  equal  to  inch  rope,  the  thickness 
of  the  twentieth  part  of  a  sheet  of  paper  is  really  no  opening  whatever.  "With  the  best 
ship,  when  first  launched,  the  seam's  are  of  immense  size  as  comparedwith  the  opening 
which  is  supposed  possible  to  arise  from  the  bending  of  the  ship. 
We  have  to  rebim  our  best  thanks  to  Mr.  Grantham  for  his  interesting  paper. 
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Mouduy,  March  3lst,  1863. 
Captain  E.  a.  FXSEBOUKNE,  £«N^  C.B.,  in  tUe  Chair. 


ON    CONSTRUCTING,    MANOSUVRINa,   AND  PROPELLING 

SCr.EW  STEAMERS  lOP.  WAR  AND  OTHER  PURPOSES, 
AND  THE  APPLICATION  OF  A  SCREW  PROPELLER  CAL- 
CULATED TO  PREVENT  FOULING. 

By  Commander  T.  E.  Symomps,  R.N. 

Ab  it  is  well  known  and  admitted  tibat  there  are  many  imperfections  in 
the  present  method  of  fitting  the  eerew  and  in  mancecnrriog  and  steering 
screw  steamers,  more  especially  those  for  war  piuposeSy  it  is  surprising 
that  these  subjects  hare  not  received  more  notice,  ft  is  true  that  a  casuiS 
remark  has  been  made  as  to  the  necessity  for  protecting  the  screw,"  and 
improving  the  steering  qualities  ;  but,  as  a  rule,  discussion  has  been 
almost  exclusively  confinerl  to  the  respective  merits  of  armour  plates  " 
and  "  guns,"  as  though  they  were  the  only  two  things  needful. 

All  seamen  will  admit  that  the  objects  I  have  named  arc  not  secoud  in 
importance  even  to  those  two  great  liuestious;  for  of  what  comparative  use 
is  a  ram  or  an  armour-clad  ship  without  the  power  of  manoeuvring 
rapidly,  diher  to  give  a  blow  efl&ctiTely  or  ayoid  that  of  an  antagonist; 
and  can  anything  more  pitiable  be  imagined  than  one  of  those  leviathans 
shorn  of  its  motive  power,  a  helpless  1  g  on  the  ocean,  at  the  mercy  of 
smaller  vessels,  her  screw  or  rudder  disabled,  perhaps,  by  the  first  broad^ 
side  of  an  opponent  half  her  size;  or  by  the  week  of  some  mast  she  may 
have  shot  away  in  chase,  for,  be  it  remembered,  a  screw  is  as  likely, 
or,  perhaps,  more  likely,  to  be  fouled  by  other  ships'  rigging  and  wreck 
than  her  own,  and,  if  we  are  to  judge  from  past  accounts  and  delineations 
of  naval  actions,  tliere  must  be  plenty  of  it  floating  about  at  such  times. 

Although  W0  Imvc  the  highest  authority  for  it,  and  common-sense 
£ctates  tiie  seoessity  for  rapidity  and  precision  in  man<Buvring, 
what  advtnoe  have  we  made  in  that  direction  to  meet  the  requirements 
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of  the  increased  proportions  of  our  ships?  We  find  the  reply  in 
the  published  statements  of  their  steering  qualities.  Reflect  for  an 
instant  on  the  time  and  space  it  wonld  occupy  to  turn  bucH  a  ship  as 
the  Warrior,"  as  now  equipped,  when  at  slow  speed,  and  what  incalcu- 
lable damage  might  be  done  to  her  by  one  or  mote  smaller  shot-proof 
ships  capable  of  turning  twice  to  hor  once,  which,  having  this  advantage 
in  turning,  might  always  avoid  her  blow.  An  eminent  engineer,  on  a 
very  recent  occasion,  remai'ked  that  "  it  was  one  thing  firing  at  a  target 
and  another  at  a  ship  constantly  moving,  and  therefore  as  often  offering 
an  inclined  plane  to  the  shot  as  a  vertical  one.  Ships,"  he  said,  "  would 
not  always  aceommodate  you  by  placing  themsehres  at  right  angles*  * 
Nothing  can  be  more  to  the  point;  and,  I  add,  no  man  would  so accom- 
modate "  his  opponent  if  his  ship  were  under  pearfect  control,  bilt  would 
take  that  advantage  superior  manoeuYring  power  gave  him,  and  place  her 
at  an  inclined  angle  with  his  antagonist,  eiuer  to  leoeiYe  Ms  fire  or  aroid 
the  blow. 

Now,  although  I  admit  that  some  of  oui'  screw  steamers  do  nianceuvre 
very  fairly  under  favourable  circumstances,  there  is  not  one  of  great 
lengtli  that  could  be  moved  with  certainty,  or  anything  approaching  it, 
especially  at  slow  speed — and  it  is  at  slow  speed,  I  apprehend,  that  an 
action  would  be  fought,  at  least  a  general  one.  It  is  one  thing  to  defioribe 
a  drde  in  a  ftir  way  mSi  another  to  turn  a  ship  short  nmnd  in  aotieiu  I 
cont^  that  a  perfect  fighting  shipf  no  matter  whetlier  annonv-elad  or 
otherwise,  should  have  the  power  of  turning  in  her  own  length,  or  nearly 
so,  and  that  the  stearing  power  should  be  as  perfect  going  astern  as  going 
ahead;  that  the  propelling  power,  be  it  what  it  may,  should  be  out  of 
danger  from  shot  or  ram ;  and  that  she  should  ho  nf  such  a  draught  o. 
jvater  as  to  enable  her  to  go  into  any  of  our  own  harbours  or  docks 
without  delay,  or  to  stand  fearlessly  into  an  enemy's  port,  and  occupy  a 
position  that  will  enable  her  to  use  her  guns  effectively,  some  means  being 
adopted  whereby  the  rolling  is  reduced  materially,  a  rifled  or  any  other 
gun  being  comparatively  of  little  use  unless  you  have  a  steady  battery  t6 
Sre  it  from*  ^e  disadvantage  of  hesevy  draught  of  water  was  Constantly 
felt  by  our  inshore  squadrons  during  the  old  war,  and  has  been  more 
recently  made  manifest  during  the  operations  in  China.  With  such 
examples  before  us  need  we  hesitate  to  reduce  it  ? 

I  am  strongly  of  opinion  that  in  ships,  as  in  other  machines,  special 
tools  ai'e  required  for  special  work,  if  it  is  to  be  done  perfectly.  We 
must,  therefore,  make  up  our  mind*'  to  throw  overboard  old  notions,  and 
adopt  such  as  will  meet  altered  circuiustances,  and  not  attempt  to  cram 
into  a  ship  intended  for  operations  in  shore  the  same  amount  of  stores  and 
gear  we  should  put  into  one  intended  for  cruizing  puiposes,  or  to  expect  to 
obtain  any  great  results  under  canvas  from  ships  required  to  steam  at 
high  velocity.  It  is  very  clear  that  some  point  must  be  conceded  to  obtain 
a  special  result,  and  I  take  it  most  are  now  of  opinion  that  any  attempt  to 
effect  a  combination  of  qualities  in  ships  of  the  present  type  will  be  ilitile* 
I  believe  that  masts  and  sails  are  necessary  to  all  classes,  but  only  as  an 
auxiliary  in  case  of  a  breakdown,  and  to  case  the  "  roUing  motion  they 
may  be  adopted  without  hesitation  when  the  fouling  of  the  screw  is 
obviated,  as  I  am  confident  it  is  in  the  form  of  propeller  described  in  this 
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paper.  That  keeping  masts  aloft  eases  the  roUing  motion  is  well  known 
to  practical  men  and  those  who  have  seen  a  dismasted  ship  in  a  sea  way. 
It  is  obvious  that  no  vessel  "without  masts  can  roll  as  easily  as  with  them, 
on  ibii  pzineiple  of  the  metronome,  especially  if  ihey  h&re  fom  and  aft 
saHfl  set  inth  theat  sheets  hauled  flat  aft,  which  will  reduce  the  liiotioiL 
OTeti  in  A  caltHy  and  is  an  expedient  often  feaortjsd  ta.  I  tiherefoie  much 
donbt  if  ships  without  mastd,  as  is  contemplated,  Will  he  as  efTlcient  for 
genetal  purposes  as  is  expected,  mid  their  absence  will  be  found  very 
inconvenient  in  hoisting  in  and  nut  heavy  weights,  fishing  the  anchor,  &c« 

Celhihr  Girder  System. — At  this  point  I  coii«5ider  it  right  to  observe 
tlint  Mr,  Kobcrts  was,  so  far  as  I  can  ascertain,  the  first  to  recognise  the 
necessity  for  giving  greater  longitudinal  strength  to  iron  ship^,  and  to 
promulp-atc  this  doctrine  in  his  patent  of  1852  (and  on  maiiy  public 
occasions),  iu  which  he  compares  a  ship  to  a  "  beam,"  and  that  as  a  beam 
(which  increases  In  strength  as  lih^  sqnttrii  of  its  depth,  or  nearly  so)  it 
was  desirable  to  incrense  tiie  sectional  area  of  the  iron  in  the  upper  part 
of  the  hnlL  and  tbns  sectite  the  utmost  strength  dne  to  the  whole  depth 
of  tl  r  ship^s  side  fhwu  gunwale  to  Wlge. 

This  conclusion  was  arrived  at  on  noticing  the  weakness  exhibited  by 
iron  ships  of  great  length  building  at  tliat  period,  the  iron  sides  of  which 
terminated  at  the  deck,  the  top  side  being  composed  of  wood  of  very  light 
scantling,  thus  losing  several  feet  of  depth,  and  consequently  a  large  pro- 
portion of  strength  on  the  upper  side  of  the  ship  or  beam. 

Kecognising  the  applicability  of  the  cellular  girder  system  to  these  iron 
ships,  he  next  sought  a  mode  of  arranging  it,  by  which  the  greatest 
Strength  ooold  he  obtahied  where  it  was  most  r^uired,  iriz.,  at  the  top 
I  and  bottom,  without  a  corresponding  increase  of  weight  or  interfering  with 
existing  arrangements. 

Nmkl  Mode  of  applying  QMm, — ^Instead,  therefore,  of  introdnciiig 
girders  under  the  deck,  and  conseqtiently  some  six  feet  from  the  top  of 
the  ship  or  beam,  as  has  been  subsequently  recommended  by  other 
authorities,  he  proposed  to  make  his  girders  subservient  to  the  require- 
ments of  his  ship,  forming  them  out  of  the  cabins,  saloons,  coal-bunkers, 
and  keels,  as  shown  in  the  drawing  of  the  mid  section,  sheets  1 ,  2,  and 
8;  he  likewise  proposed  to  make  the  decks  of  iron.  Thus,  as  in  the 
lithograph  of  a  large  passenger  or  troop  bhip  (Plate  L),  the  cabins,  or 
horse-stalls,  on  cither  side  form  a  continuous  cellular  girder  fore  and  all 
the  ship,  the  vertical  parts  being  formed  of  the  side  of  the  ship  and  1^6 
face  of  the  cabins,  ihe  top  and  bottom  being  composed  of  the  iron  Inain 
deck  and  a  strong  coveting  plate  which  runs  fore  and  aft,  and  is  oomiected 
with  the  upper  deck  or  {Satform,  the  cells  being  formed  by  the  divisions 
or  bulk-heads  of  the  cabins  or  Stalls.  By  this  arrangement  it  will  be 
seen  that  there  would  be  a  very  great  increase  of  longitudinal  strength  in 
the  right  place  l)eyond  tliat  of  a  girder  under  the  deck.  Had  the  "  Vic- 
toria "  troop-ship  been  fitted  with  these  girders,  her  bulwarks  might  not 
have  been  stove  in  on  her  late  disastrous  voyage. 

^fuhhip  Girder  formed  of  the  Saloons,  Cabins,  ^c. — Inst^fid  of  making 
the  "  deck  saloons  "  of  wood  or  of  iron  in  broken  lengths,  he  proposes  to 
make  Ihem  of  iron,  farming  a  continuous  girder,  B,  nearly  from  stem  to 
stem,  connected  with  the  poop  and  fomastle  deck ;  this  would  in  itself  be 
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sufficient  for  all  practical  purposes;  tlie  sides  of  the  saloon  could  be  made 

iis  those  of  the  cabins,  or  of  a  **  lattice  girder,"  with  adTantoge)  and  thus 
admit  of  doors,  windows,  &c.,  being  introduced  without  ^Teakeuing  the  i 
structure.  This  latter  plan  has  been  ntlopted  (the  lattice-bar  excepted)  I 
in  many  light-draught  stoamers,  but  has  not  hitherto  been  applied  to  I 
large  steamships,  although  there  are  many  instances  on  record,  and  some  ' 
of  no  ancient  date,  where  their  presence  would  have  been  very  serviceable.  i 
Plate  I.,  No.  1,  shows  the  arrangement  of  cabins  in  the  after  part  of  the  ; 
ship,  and  horse- stalls  in  the  fore.  No.  2  is  the  deck  plan,  sho>ving  fore  ' 
part  of  midship  girder,  used  as  hone-staUs^  with  passage  between  the 
stalb;  the  after  part  fitted  as  saloons.  i_ 

Keels  and  j&otftMn.— Having  tbns  disposed  of  the  upper  side  of  the  ship  f 
(or  beam),  it  became  necessary  to  consider  how  the  lower  side  could  be 
formed  so  as  to  resist  an  amount  of  compression  more  than  equivalent  to 
the  tensile  strength  of  the  upper  (ji'^  wrought  iron  docs  not  resist  com-  _ 
pression  as  well  as  it  does  tension).    For  this  purpose,  in  addition  to  the 
cellular  bottom,  C,  continued  the  wliole  length  of  the  ship  (and  not  merely  " 
in  parts,  as  previous  to  liis  invention  was  done  in  some  instances),  Air. 
Eoberts  applies  two  cellular  keels,  D  D,  of  any  required  depth,  one  under 
each  bilge,  extending  nearly  the  whole  length  of  the  floor;  these  keels^  L 
as  represented  in  the  lithograph,  are  "  cellular  girders,**  which  will  not 
only  give  the  required  strength,  but  clTectually  defend  the  bottom  plates 
on  taking  the- ground,  especially  if  fitted  with  timber  false  keels.    If  con- 
sidered necessary,  the  bottom  between  these  keels  and  on  ^ther  side  the  ^ 
bilge  might  be  lined  \Yith  planking,  and  thus  overcome  the  objcctioi  _ 
some  entertain  to  iron  bottoms  in  the  event  of  a  ship  striking  on  rock^  * 
ground.  • 

Keels  reduce  Kollin/)^  hwrease  Strength^  and  do  not  inten^fere  wxLh  Steerage,  *^ 
—These  keels  will  materially  reduce  rolling,  and  give  general  stability  and 
strength  to  the  whole  fabric,  especially  in  a  longitudinal  direction^  making  ^ 
it  more  capable  of  resisting  the  shock  produced  by  the  ram  manoeuvre*  / 
They  arc,  in  fact,  two  huge  back-bones  to  secure  the  ribs  to,  instead  of  ^ 
one  solid  keel  of  plated  iron,  which,  as  is  well  known,  is  in  every  ^^  ay  j  : 
weaker  than  one  of  a  cellular  form.   Being  parallel  to  the  plane  of  the  l[ 
ship,  they  do  not  interfere  with  cither  steerage  or  speed,  as  has  l-^-'n  ^ 
proved  in  IV Fr.  Tuvcll's  ship,  than  which  a  better  sea-boat  or  an  easier 
roller  does  not,  1  believe,  exist.    These  cellular  keels,  in  connection  ^vith 
the  cf'llular  botLoui,  may  be  adapted  either  for  surface  or  internal  con- 
densatiun,  as  suggested  in  IVIr.  KobcrLs  a  specification.    It  will  be  seen,  by 
referring  to  the  drawing  of  ihe  mid  sectiony  Plate  I.>  that  the  ship  is  divided 
longitudinally  into  three  parts  by  iron  bulkheads^  which  extend  nearly 
the  whole  length,  connecting  the  upper  deck  with  the  bottom,  the  longi- 
tudinal compartment  thus  formed  being  sub-divided  by  the  uthwartship  ^ 
water-tight  Inilkheads,  and  by  the  divisions  of  the  cabins,  coal  bunkers, 
and  stalls  before  described. 

I  imacrinc  that  any  seaman  will  at  once  perceive  with  "svLat  facility  a 
ship  fitted  with  such  keels  in;iy  be  grounded  on  a  favourable  place,  and 
her  bottom  repaired  or  cleaned  (should  no  docks  exist),  the  keels  lieing 
in  fact  a  gridiron,  v.liieh  may  be  made  even  more  complete  by  slinging 
logs  of  timber  under  them.    As  the  ship  will  remain  in  an  upright  posi- 


I 


Digitized  by  Google 


: 

^  s  ' 

: . 

-4, 

^  0  - 

\ 

— 

— 

f" 

i  ■ 

uja 

o 

lT 

G 

:  ;  ; 

1 

1 
• 

— t 

1 

•  t 

— 1 — r- 

»  » 

«  t 

f  ^ 

a 

t    t  * 
<    1  1 
1    1  > 
*    1  ' 

■  1  t  ■  1 

;  ''1 

uf  Cabin « 


ropeller  t 


Digitized  by  Google 


PROPEIiUNa  60BEW  ST£AJI£BS,  £T0.  301 

tiou  on  these  broad  surfaces,  no  shores  will  be  required,  which,  as  in  the 
case  of  the  "  Groat  Eastern,"  might  penetrate  the  bottom;  a  few  spars  over 
the  side  being  sufficient  to  steady  her.  The  risk  of  docT<ing  heavy  sliips 
would  also  be  greatly  reduced,  the  weight  being  distributed  over  a  hu'ge 
area  under  each  bilge,  and  tlie  operation  materially  expedited.  In 
^^gaging  forts,  what  an  advanttige  it  would  be  to  have  a  ship  tiius  capable 
of  gromujing  vdihout  danger,  and  fighting  her  guns  mridi  nearly  the  same 
fiusUitj  as  thougli  a£oat.  It  would  certainly  give  cooficlence  in  approaching 
fiwtifications,  or  covering  the  landing  of  troops,  and  enable  them  to  engage 
so  as  to  do  their  work  effectually  at  close  quarters,  instead  of  playing  at 
long  balls.  Merchant  vessels  in  taking  the  ground  would  be  &ee  &om. 
the  risk  of  falling  over,  and  thereby  damaging  their  cargoes. 

Weatherly  Qualities. — I  contend  that  a  liglit-cb-auglit  ship  fitted  with 
these  keels  would,  from  the  resistance  ihey  offer,  have  as  good  or  better 
weatherly  qualities  than  one  of  deeper  draught  without  them.  They  are, 
in  fact,  to  a  ship  what  the  two  large  logs  are  in  the  Pemambuco  catamaran 
(a  drawing  of  which  is  shown  in  Plate  II.),  than  which  there  is  no  .more 
weatherly  craft  afloat :  these  catamarans  never  roll.  It  is  cuiions  and  in- 
stractiye  to  remark  how  nearly  the  intuitive  genius  of  the  savage  thus 
approaches,  or,  perhaps,  more  properly  spea^g,  has  anticipated,  the 
deductions  of  science. 

Light-draught  gunboats  and  mortar  vessels  might  readily  be  sent  over 
sea  without  risk,  deep  temporary  keels  being  added  to  those  already  in 
existence,  which  might  be  removed  at  pleasure. 

Although  I  believe  no  one  can  for  a  moment  suppose  that  any  structure 
would  have  entiieiy  withstood  the  tremendous  sea  which  broke  upon  the 

fioyal  C3iarter,"  I  question  whedier  such  a  method  of  strengthening  as  I 
have  described  would  not  have  held  her  together  long  enough  to  have 
afforded  some  chance  of  escape  for  many  who  found  a  watery  grave  on 
that  feariul  night.  At  all  events,  it  is  worth  consideration;  for  how  many 
tens  of  thousands  are  there  who  have  to  incur  similar  risks  in  the  future  ? 

Cellular  Girders,  as  applied  to  Ships  of  War, — As  the  proposed  arrange- 
ment of  girders  and  bulkheads  could  not  always  conveniently  be  carried 
out  in  a  ship  of  war,  as  has  been  described  for  a  merchant  vessel,  it  is 
proposed  to  fit  them  as  shown  at  A,  Plate  II.,  carrying  them  up  to  the 
upper  part  of  the  gunwale — say  six  feet — or,  if  preferred,  making  a 
shallower  girder;  as  denoted  in  the  drawing*  ii8in|f  the  space  above  for 
hammock  nettings,  with  a  gangway  round  the  ship.  The  cells  may  be 
used  for  stowing  light  sails  and  other  gear  required  to  be  kept  on  deck. 

/flcreoMti  Strtagth  an  Upper  Deck^TheA  some  additional  strength  on 
the  upper  part  of  our  iron  ships  is  required,  is,  I  believe,  admitted  by 
many,  and  was  strongly  advocated  at  the  Institution  of  Civil  Engineers 
the  other  day ;  if  not  apparent  now  in  our  war  ships,  it  is  likely  to  make 
itself  visible  if  they  are  subjected  to  any  severe  strains  eitiier  by  grounding, 
being  in  heavy  woutlicr,  or  used  as  rams. 

Form. — To  obiaiii  the  greatest  auiouut  of  capacity  consistent  with 
strength  and  required  speed,  I  advocate  a  mid  section  of  elliptical  form, 
which  is  maintained  throughout  full  one  half  of  the  length  of  a  uniform 
depth  (being  on  an  even  keel);  the  bow  lines  being  composed  of  easy 
curves  on  a  principle  by  which  the  best  form  for  entering  the  water  I 
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have  yet  seen  is  obtained;  these  lines  are  of  such  a  character  as  to  avoid 
any  considerable  benrlinp-  in  laying  on  ^jm  plAt6a»  whifik  is  a  prooetS 
attended  with  great  trouble  and  expense. 

This  flat  elliptical  floor  is  continued  to  the  fore  foot;  thus  the  fore- 
sectioa  is  made  seli-supporting  (the  heavy  part  of  the  sharp  floor,  as  in 
other  ships,  being  dispeiuad  with);  it  ia  ooiueqiieatlj  more  hUDyiint  and, 
eomhined  wiUL  the  long  floQr,  will  reduce  the  (eadenc^  to  pitch|  and  will 
in  going  against  a  head  sea.  The  after  flaotion  sp  oompoeed  of 
e<Hivex  curves  suffioiently  fine  to  deliver  the  water  freely,  hut  not  so  lean 
as  to  dlminiwh  the  necesBary  lappert  in  that  quartey»  the  absence  of  which 
induces  a  sending  to  one  side  or  dropping  quarterwise,  which  my  observa- 
tion teaches  me  is  one  of  the  causes  of  rolling  in  ships  of  the  present 
build,  which,  having  the  screw  in  the  centre,  require,  it  is  supposed,  a 
finer  and  longer  run  for  the  water  to  close  upon  it.  A  lean  after  section 
also  produces  deeper  immersion  aft  when  at  high  apeed  (ur  bquatting  as  it 
is  sometimes  called)  ^  which  retards  considerably.  Thia  form,  combined 
with  the  oeUvdai*  keels  heftxre  lefened  to,  I  consider  best  ealoulated  to 
produee  a  steadier  platform  than  has  been  obtained  hitherto,  and  by  a 
proper  adjustment  of  weights  will  reduce  rolling  to  a  minimum ;  without 
it  guns  of  precision  are  of  little  avail,  and  you  may  as  well  attempt  to 
fire  a  rifie  at  long  range  irom  a  swing  as  a  rifled  cannon  from  a  diip 
rolling  throngh  an  arc  of  30**. 

Increased  Bulk  and  Dranght  not  resulting  in  Increased  Steadiness.'-^Tt  has 
been  well  proved  that  increased  bulk  and  draught  has  not  decreased  rolling 
as  was  anticipated,  nor  have  the  bilge  pieces  "  had  much  efiect  (except 
to  interfere  with  the  steerage) ;  is  it  not,  flierefore,  time  to  try  some  other 
means  of  accomplishing  it  ?  It  has  been  said  that  the Wanior  **  is  to 
have  a  keel  similar  to  other  ships  to  reduce  hev  rolling.  If  such  be  the 
case,  and  it  leaSlj  affects  her,  how  much  moie  would  two?  Again,  in 
rolling  thus,  a  ship  exposes  her  bottom  to  shot,  and  four  feet  of  armour- 
plating  below  the  water-line  will  be  of  little  use. 

Elliptical  Mid  Section. — It  may  appear  at  first  sight  that  the  section  we 
propose  is  favourable  to  rolling;  but  it  is  the  reverse  when  ballasted,  and 
provided  with  two  keels,  as  has  been  proved  in  Mr.  Toveli's  circular 
section,  and  may  be  seen  any  day  by  cxi)Li  iment  with  a  barrel  or  cylinder, 
which  rolls  more  than  any  other  form  when  empty,  but  when  ballasted 
and  fitted  wilh  a  keel,  less,  and  is,  moreover,  easier  in  its  motion  horn  the 
fkct  of  the  same  section  being  always  immersed.  It  is  for  e^eriment  to 
prove  which  is  the  best  for  speed,  iSke  circle  or  ellipse;  we  prefor  the 
latter,  and  especially  as  it  enables  us  to  keep  our  engines  low^. 

Light-draught  Lonff-floored  Vweh  advocated. — My  experience  among 
the  beautiful  slavers  on  the  coast  of  Africa  and  the  best  models  in  our 
yachts,  more  particularly  those  of  Mr.  Weld,  convinces  me  that  a  light- 
draught  long -floored  vessel  is,  beyond  all  doubt,  the  fastest  before  the 
wind.  So  far  was  that  opinion  received  among  the  owners  of  slavers  in 
the  year  1850,  that  vessels  were  constructed  purposely,  with  orders  never 
to  haul,  on  a  wind  if  chased.  As  in  sailing  vessels  with  the  sails  acting 
'  in  a  line  with  the  keel,  so  is  it,  I  believe,  in  sciew  steamers ;  and  for  this, 
added  to  other  palpable  reasons,  do  I  advocate  as  light  a  draught  as 
possible  in  all  war  steamships,  believing  that  it  will  be  found  in  prootice, 


Digitized  by  GoQgle 


GH  1 


Digitized  by  Google 


SOS 


that,  so  long  the  ioi  m  is  good,  au  increased  width  at  the  water-line  with 
deoraued  depth  (provided  ibe  imzQersed  are9  of  mid  feetioii  is  the  aame) 
will  be  more  fendily  propelled  than  the  same  area  at  a  deeper  draught 
with  less  beam*  It  is  dear  that  the  light-draught  body  is  displa^ig 
water  of  less  densify,  and  will  not  throw  up  that  tremendous  wave  which 
if  observable  in  most  deep  ships  at  high  speeds.  Light-draught  ships  are 
proverbiaUy  good  sea  boats;  the  old  Danish  vessels,  for  instaiice»  our 
Withers  remember,  and  often  quote  as  being  "handy  and  weatherly. 

Operations  in-shore.'-'A  hght-draught  shi[\  ^vhether  for  war  or  mercan- 
tile purposes,  must  possess  decided  advantages  over  those  of  heavy 
draught  on  numerous  occasions,  and  especially  when  intended  to  operate 
in-shore,  when  they  may  there  evade  them  by  croscjing  bhoals  or  bars,  and 
take  shelter  under  batteries  (or  attack  them).  Merchant  vessels,  also, 
trnding  to  the  northern  and  ower  ports,  haTing  tidal  or  bar  harbours  and 
•  rivers  to  contend  with,  are  liable  to  detention  and  loss  by  waiting  for 
w«ter,-'-Amstwdam  and  Bottcordam  traders,  for  ezainple.  A  %ht- 
draught  ship  on  an  even  keel,  fitted  as  described,  would  possess  immense 
advantage  over  a  loDg'-lieeled  vessel  taking  the  Brill  Bar,  where  ships 
often  thump  for  hours  and  damage  themselves  aft,  as  the  shock  would  be 
distributed  over  the  entire  length  of  the  two  wUuIar  keels,  the  draught 
being  the  same  fore  and  aft. 

JjiglJ  Draught  as  Applicable  to  present  Jlarbour  and  Dock  Accommoda- 
Iwwjj— A  reduction  of  even  two  or  three  feet  would  obviate  much  of  the 
delay  now  often  incurred  in  going  into  Portsmouth,  and  other  harbours, 
and  rsdoee  the  risk.  It  would  also  make  present  dock  and  harbour 
poeowmodation  available  without  ineurring  the  enomons  expense  ocmse- 
quent  on  aLteratioiw,  whieh,  it  f^qftears,  are  necessary  ere  the  present  okss 
it  large  war  steamers  can  be  accommodated  readily.  At  all  events,  a 
radnetion  in  draught  would  iet  at  rest  the  many  questions  that  hove 
arisen  as  to  the  ultimate  value,  or  otherwise,  of  Portsmouth  as  a  port  for 
such  a  class  of  ships,  and  prevent  the  necessity  of  dredtrin^  a  hole  for  a 
a  deep-draught  ship  to  lay  in,  as  in  the  case  of  the  Kesistance  "  at 
Chatham.  The  ship  bliown  in  Plate  II.  is  of  5,000  tons,  having  a  draught 
forward  and  aft  of  2uu.  6in.,  beinfz:  6ft.  6in.  less  than  the  "  Warrior." 

PreaeiU  System  of  Fropulsioih  Inipossibie  in  Light  Draught  if  Speed  is 
nquind^'h  is,  however,  obvious  that  the  draught  cannot  be  consi- 
dmUy  reduced  under  the  present  system  of  propulsion  with  one  screw, 
•0  long  sa  gieiit  speed  is  required,  fsr  to  retain  great  speed  it  is  necessary 
to  Iiave  a  screw  of  great  diameter,  which  ent^  great  draught;  and  I 
nraoh  question,  «FSn  with  the  prsasnt  draught,  if  the  screw  is  sufficiently 
imm^ed  in  many  ships  to  produce  the  best  results.  In  some,  having  a 
smaller  screw  well  immersed,  fi  (rrefiter  portion  of  duty  has  been  observed. 
However,  be  this  as  it  may,  if  one  screw  cannot  do  the  work  at  a  reduced 
draught  of  water,  why  not  use  two?  I  believe  the  principfil  objections  to 
two  screws  are,  that  the  chances  of  fouling  are  inultq  licd  ;  thai  the 
present  form  of  after-section,  with  the  dead  wood  intet^ceiMiij,  would  not 
admit  of  sufficient  diameter^  and  ojfers  a  great  obstruction  to  propulsion 
md  9tmages  mnd  that  tk/t  spsstf  at  wMch  U  woM  te  ntematy  to  drm 
ssTiiM  offtntr  pUth  would  he  too  high.  Good  results  lunre,  neverliheless, 
been  obtained,  and  especially  in  one  ease  I  am  acquainted  with.  The 
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vessel  in  question  is  about  90ft.  long,  12ft.  wide,  8ft.  Sin.  draught;  having 
two  screws  (3-bladed),  3ft.  diameter,  driven  by  two  single-cylinder  engines 
of  15  horse-power.  She  often  attained  a  speed  of  eleven  and  twehre  knots, 
and  prored  herself  a  capital  tug,  performing  m  a  manner  that  quite  haffles 
any  calculation  that  is  nsnaUj  applied  to  ascertain  the  power  of  a  single 
screw  steamer.  This  vessel  was  steered  by  her  screws  alone,  either  going 
ahead  or  astern,  in  the  most  perfect  manner,  tomiog  easily  and  quickly  in 
bcr  owi;  length.  Steamers  with  two  screws  arc  largely  and  successfully 
employed  as  tugs  in  America,  and  sonic  of  the  l>est  French  gunboats  are 
also  fitted  with  them.  Why  should  they  not  be  here  ?  I  am  aware  that 
bad  results  have  been  obtained  in  several  vessels  fitted  with  two  scre^vs, 
but  failure  is  as  oftcu  caused  by  a  wrong  application  of  a  principle  as  by 
any  defect  in  it.  In  the  form  and  arrangement  I  advocate,  the  obstmo- 
tions  dua  to  the  present  form  of  Tesael  being  entirely  zemored,  the  condi- 
tions are  altered. 

Reaaonajbt  adoocaUiiff  Two  Screws. — ^Encouraged  by  results  that  have 
already  been  attained  by  steamers  ^th  two  screws,  I  have  less  hesitation 
in  advocating  the  use  of  them  on  this  occasion,  especially  as  by  the 
peculiar  method  we  propose  to  apply  them,  most  of  the  objoctions  refen-cd 
to  arc  obviated,  the  screws  we  submit  being  of  a  form  th.it  will  rntirt^ly 
prevent  fouling;  the  obstruction  of  the  "  dead  wood,"  after  stern-post,  and 
rudder  being  removed,  we  are  at  liberty  to  increase  the  diameter,  and  still 
have  free  space  for  them  to  work  in,  the  water  having  undistuibed  access 
from  every  direction.  The  rudders  are  so  placed  as  to  improoe  the  steering 
power  w&hout  mteifering  wUh  the  eerewSf  rudders  and  screws  hemg  eomtantly 
euknerged  at  such  a  dqsth  as  to  deftnd  them  from  shotf  preimt  iheir  hemg 
Ufted  out  of  water^  or  u^ured    the  ram  manosuvre. 

Jneonvemsnee  attendmg  PreseiU  Method  of  fitting  Propeller  considered, 
—Previous  to  describing  this  arrangement,  I  'will  consider  the  incon- 
venience arising  from  the  present  method  of  fitting  the  propeller,  which  is 
well  known  to  l  o  con?tnntly  liable  to  foul,  find,  therefore,  sp^siaUy  inap- 
plicable to  war  pur]  (  SOP,  in  which  delay  is  defeat. 

The  nuniejou.s  plans  tliut  liavc  b*'en  sngfrest^d  as  a  remedy  prove  the 
importance  of  this  question.  "  Guard  bara,  "  knives  on  the  boss,"  and  a 
vatietT  of  other  expedients  equally  inefficient  (which  only  aggnmifte  the 
evil),  have  been  had  aside,  aiid  still  accidents,  of  a  more  or  less  iatal 
character,  are  constantly  occnrriiig.  It  was  only  the  other  day  that  one 
man's  life  was  sacrificed,  and  that  of  m any  others  in  jeopardy,  by  the 
hawser  attached  to  ihe  Great  Eastern  "  fouling  the  screw,  and  in  an 
instant  capsizing  and  smashing  a  large  man-of-war's  boat,  and  precipitating 
her  crew  into  a  tide-race,  at  Milford  Haven. 

The  frequent  accidents  and  detentions  from  the  same  cause  are  now 
patent  to  all;  I  shall,  therefore,  not  recapitulate  them,  but  proceed  to 
other  objections  of  an  equally  importaiit  character. 

Other  Objeciiom. — The  screw  is  in  most  instances  so  near  the  surface 
that  it  must  catch  every  floating  ohject  wiihin  its  influence ;  and  being  Ufted 
out  of  the  water  by  the  slightest  pitching  motion,  and  often  bared  by  the 
undulation  of  the  wave,  it  loses  a  large  proportion  of  its  efie^^t;  and  If  not 
fitted  with  a  good  governor,  the  engines  are  liable  to  be  strained  by 
"  racing (whi^  may  be  attended  with  serious  results  in  such  engines  as 
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are  now  fitted  to  our  large  class  steamers),  and  often  cnuses  n  fracture  of 
the  blade  on  re-entering  the  water  after  acquiring  a  higii  velocity.  Being 
thus  near  the  surface,  the  screw  is  likewise  liable  to  injury  from  shot, 
and  I  take  it  that  it  would  be  the  target  for  the  first  broadside,  for,  once 
crippled  in  that  ooarter,  the  ship  woiild  be  at  the  mercy  of  her  opponent. 
Again,  being  within  a  few  inches  of  the  bottom,  it  ia  liable  to  be  broken 
by  striking  a  rock  or  any  hard  substance,  as  in  the  caae  of  ihe  Defence^** 
at  Spithead,  the  other  day,  on  her  trial  trip. 

It  is  fair  to  suppose  that  in  going  up  rivers  or  entering  the  narrow 
seas  or  channels  of  an  enemy,  every  means  will  be  resorted  to  that 
ingenuity  can  suggest  to  cripple  an  opponent.  Among  others  I  know 
of  no  more  certain  means  of  fouling  a  screw  of  any  size  than  mooring 
trains  of  nets,  with  their  4-inch  warp  attached  to  them,  some  feet  below 
the  surface,  at  various  distances.  They  would  as  certainly  protect  the 
approach  to  a  harbour  from  a  screw  steamer  as  anything  that  oould  be 
devised.  Some  of  the  skippers  of  our  screw  steamers  trading  coastwise 
are,  ^  Atupect,  well  aware  of  ibis  fact. 

Scnw  and  Rudder  dqmdmg  on  the  After  Stern-pott  /  their  Liabilily  to 
Damage,— 'Aj^Qxt  from  this  tendency  to  foul,  both  screw  and  rudder  are 
entirely  dependent  on  the  after  stem-post,  which  is  liable  to  be  bent  or 
broken  by  a  sea  striking  the  exposed  part  of  the  rudder,  the  rudder-head 
being  also  liable  to  damage  from  the  same  cause,  as  in  the  "  Great 
Eastern."  This  may  arise  trom  a  defective  weld  or  wrong  proportion  on 
that  long  unsupported  bar  of  iron  which  is  so  costly  and  difficult  to  forge, 
and*  with  its  appuxtenanees,  adds  materially  to  the  weight  at  the  extiremilyy 
whm  all  should  be  as  tight  as  possible.  It  is  also  liable  to  be  bent  by  a 
blow  from  heavy  shot  or  ram,  or  by  striking  the  ground  aft,  which  is  by 
no  means  an  improbability  in  a  long-heeled  ship  drawing  27  feet  or  28 
feet  of  water.  In  either  case  the  rudder  and  screw-lifting  frame  might  be 
jammed,  the  screw-shaft  thrown  out  of  centre,  and  the  ship  crippled 
cither  for  sailing  or  steaming.  The  after  stern-post  displaces  a  large 
column  of  water,  and  together  with  the  vacuum  caused  by  the  stem-post 
passing  through  the  water,  offers  a  considerable  obstruction  to  speed, 
while  the  opening  for  the  screw  allows  the  water  which  would  otherwise 
impinge  on  the  xudder  to  pass  through  and  diminish  the  steering  power. 
This  is  sometimes  felt  to  a  considerable  extent  when  under  canvas.  The 
after  bearing  of  the  screw  being  open  at  the  upper  side,  is  liable  to  catch 
anything  £EdUing  upon,  it,  and  ^us  jam  the  shaft,  as  occurred  not  long 
since  to  one  of  our  war  steamers. 

Remedy. — The  method  we  propose  for  remedying  these  evils  is  first  by 
using  a  propeller,  F,  which  by  its  form  alone  is  calculated  to  reject  or 
throw  off  all  impediments,  and  if  striking  a  hard  snrf;ice  will  not  receive 
any  serious  injury.  This  propeller  may  be  readily  applied  to  ships  of  the 
present  type,  with  or  without  an  after  bearing;  we  prefer  the  latter.  In 
this  case  tibe  chances  of  fouling  would  be  materially  reduced^  but  csnnot 
be  prevented  to  the  same  extent  as  in  a  ship  constructed  or  altered  to 
suit  it. 

Description  of  Propeller,— The  vanes  or  blades  are  of  wrought  iron  or 
steel  secured  to  spiral  flanges  on  the  boss,  the  flanges  being  covered  by  a 
cycloidal  canng  of  wrought  iron;  the  root  of  the  blades  being  long,  and 
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thereiore  well  supported,  admits  of  their  being  made  thinner  than  tlio'^c 
of  the  ordinary  shape  in  cast  metal ;  lieing  thinner,  they  disphice  less 
water,  and  consequently  absorb  less  pcAver  in  turning;  being  of  wrought 
iron,  they  are  far  lesd  liable  to  iujury,  and  can  be  readily  replaced  or 
repaifed  when  damaged.  Tb^  may  be  estimated  at  about  half  the 
w^ht,  and  one-thixd  or  oM^lbiurtli  the  oo9ty  of  those  made  on  guaHnetal 
of  ue  Mune  dianaeleir* 

Cast-ixon  or  cast-metal  blades  of  this  foErm  ymM  be  leaa  liable  to 
injury  ihan  those  of  the  ordinary  shape,  aa  they  would  not  strike  a  dizect 
but  a  glaneing  blow.  These  blades  are  tapered  on  both  the  leading  and 
aft^r  edges,  and  when  in  rotation,  whether  timing  ahead  or  astern,  may 
be  said  to  form  a  cone  that  will  throw  ott  any  passing  wreck  chain  or 
cordage  without  foulinij  or  injury;  a  coil  of  rope  falling  upon  this  screw 
would  be  instantly  thrown  off.  This  form  of  blade  will  also  insure  a 
more  constant  and  equable  action  on  the  WctU  i  under  all  circumstances, 
and  thereby  reduce  vibrataon.  It  may  be  applied  to  vessels  of  very  light 
dxaught  river  purposes  half  immenedi  aa  in  many  Amezioan  river  and 
lakeateamen* 

MiAod  {fAUaehkig  Propeller  to  Shafi^Ti^  meihod  of  atta<^iQg  it  to 
^e  ahaft,  as  shown  in  Plate  I.)  fig-  ^i  enables  it  to  be  readily  shipped  and 
unshipped,  and  being  comparatively  light,  the  afler  bearing  is  dispensed 

with,  part  of  the  after  length  of  the  screw  shaft  into  which  the  short  shaft 
of  the  propeller  is  sliipped,  being  of  increased  diameter,  so  as  to  give  a 
sufficient  bearing  to  prevent  the  weight  of  the  screw  wearing  unduly,  and 
to  admit  of  being  bored  out  to  receive  the  short  shaft  attached  to  the  pro- 
peller, which  is  secured  by  a  key,  gib,  and  cotters;  by  this  means  the 
screw  and  short  shaft  may  be  removed  without  disturbing  the  main  shaft 
or  admit^g  water  into  the  ship. 

It  will  be  seen  by  the  drawings  that  the  part  known  aa  the  ^  dead 
wood",  in  timber-hoilt  ahlpa  is  dispensed  with,  and  with  it  all  the 
cumbrous  and  oostly  paraphernalia  of  ateni-posts,  screw-lifting  frame, 
and,  in  fact,  every  forging  of  any  consequence,  thereby  reducing  tho 
weight  of  the  after  extremity,  and  the  cost  of  the  ship.  There  being  no 
aperture  for  the  screw,  the  after  section  will  be  stroii^er  and  lighter. 

Two  Screws  advocate, — As  before  stated,  I  advocate  two  gcrevrs  (of  the 
form  and  character  described)  having  three  or  four  blades  ;  these  are 
fitted  to  cylindrical  truukH,  G,  under  either  qurrtcr,  which  connect  the 
keels  with  the  counter  of  the  ship  j  these  trunks  are  the  bume  liiameLer  as 
the  boss  of  the  screws,  against  which  they  fit  elosely,  so  as  to  prevent 
anything  getting  betureen  them,  the  rodders,  H,  being  attaehed  to  the 
after  extremity  of  the  keels,  bnt  before  and  lower  than  the  sorews,  so  that 
both  sorews  and  rudders  are  quite  clear  of  each  other,  and  are  thus 
capable  of  performing  their  respective  functions  without  hindrance,  both 
being  immersed  at  such  a  depth  as  to  place  them  entirely  out  of  reach  of 
shot  or  ram,  and  prevent  their  being  lifted  out  of  water.  Should  it  be 
found  that  these  rudders  are  too  close  to  the  screws  and  impede  their 
action,  they  may  be  placed  further  forward,  which  wiU  rather  increase  the 
steering  j  owcr  than  otherwise.  It  will  be  seen  that  by  this  method  of 
fitting  ihu  sciewb,  the  water  being  already  displaced  by  the  ship  and 
tmnks,  it  comes  direct  to  the  screw-blade  and  closes  by  its  own  gravity 
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on  the  cycloidal  boss,  leaving  no  appreciable  vacuum,  whereas  in  the 
ordinary  mode  the  boss  not  only  displaces  a  large  volume  of  water,  but 
leaves  a  considerable  vacuum  in  its  wake,  which  will  absorb  power^  xetArd 
epcod,  and,  I  am  inclined  to  believe,  cause  vibration. 

Manwuvring, — Being  right  and  left  sciewb,  they  tium  in  opposite 
directious,  and  therefore  correct  that  deviation  from  a  right  line  citiier 
would  produce  separately  (as  is  w^  known);  thu0,  the  hehn  is  not 
lequiied  to  counteract  that  efl^t;  tbere  c(»ieqiieotl^,  km  obsfeniotio& 
to  the  ship's  wa^.  By  met aiog  either  eerew  m  aup  may  be  turned 
lapidly  by  ih$  $ereu)$  ohne  to  atarboard  or  p(»<t  on  her  oentre,  or  nearly 
10  (as  with  two  sculls  in  a  boat,  one  baokiog  aod  the  Other  pulliDg),  ana 
may  be  steered,  going  ahead  or  astern,  by  these  screws,  mthoui 
assistajice  from  the  helm,  in  the  most  accurate  manner.  This  I  have  seen 
accomplished  so  perfectly,  that  there  can  be  no  doubt  of  success  if  pro- 
perly fitted.  The  absence  of  the  after  stern-post  and  dead  wood,  combined 
with  the  reduced  immersion,  will  materially  facilitate  manoevivririg,  there 
being  considerably  iesd  urea  of  resistance,  and  under  any  circumstances, 
whe&er  stationary*  at  slow  or  at  quick  speed,  a  vessel  thus  equipped  will 
answer  her  ''sorew"  instantly,  and  not  only  take  np,  but  retaioiher 
positioDi  no  matter  what  the  olream^anees. 

These  screws,  having  &eir  centres  much  lower  than  a  single  screw  of 
the  same  calculated  power,  will  work  uniformly  in  water  of  greater  density, 
be  far  less  liable  to  accident,  and,  being  constantly  immersed,  will,  it  is 
believed,  give  a  result  beyond  that  of  a  single  screw  of  the  nsunl  cha- 
racter. Their  size,  and  the  speed  at  which  they  are  driven,  will,  of 
course,  be  determined  by  the  required  speed  of  the  ship.  Moreover,  both 
screws  and  rudders  are  in  a  more  iav^ourable  position  for  working,  being 
not  only  constantly  immersed,  but  well  removed  from  the  centre  of  the 
wake  where  the  water  is  broken,  and  there  is  an  eddy  or  swirl  caused  by 
ibe  water  dosing  in  fyom  ho&x  sides  the  dead  wood,  which  increases  with 
inereased  speed. 

J?tMiEi!0rs.-^The  rodders  are  geared  together  as  at  I  in  Pkte  BL,  and 
worked  by  steam  or  by  a  wheel  on  deck,  or  in  the  after  part  of  the  engino> 
room,  so  that  in  action  the  engineers  and  helmsmen  receive  orders  aimnl- 

tancously,  helm  and  screws  acting  together  on  the  instant,  helmsmen  and 
gteering  apparatus  being  out  of  reach  of  shot.  I  submit  that  such  a  com- 
bined power  of  steering  would  give  great  advantage  to  a  ship  in  action, 
or  in  narrow  seas,  over  one  with  one  screw,  "which  would  go"  against  the 
helm,  whichever  way  her  bow  "  happened  to  take,"  whether  from  the  force 
of  wind  or  current. 

NoHfLiJUng  Semn^Jn.  this  method  of  fitthig  the  sorewi  no  provision 
is  made  ftir  Ufbing  them,  it  behig  eonsidered  unnecessary,  for,  in  Ihe  first 
place,  it  is  not  at  all  probable  that  large  nnder-riggea  ships  would  be 
allowed  to  depend  on  sails  alone,  particularly  on  epeoial  service;  and  if 
making  a  passage  the  screws  oonld  be  disconneeti9d  or  driven  by  the 
donkey  engines  at  a  speed  to  overcome  friction.  I  question  much  if  they 
would  make  any  material  difference  if  not  driven;  at  all  events,  not  much 
in  excess  of  the  resistance  now  offered  by  the  after  8tern-pof?t,  which  must 
retard  very  considenibly.  In  this  opinion  I  am  supported  by  the  i  o]iort8 
of  many  captains  of  screw  steamers.    In  smaller  vessels  and  gunboats 
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those  screws  might  ^as  wc  propose  to  fit  tliem)  be  readily  unshipped  und 
hoisted  in  over  a  bill-board  on  each  quarter;  the  passage  conld  be  thus 
made  as  a  sailing  vessel,  and  the  screws  easily  reshipped  when  necessaty 
without  docking. 

Gunboats  of  very  Light  Draught^As  the  utility  of  efficient  gunboats 
of  very  light  drauglit  is  now  beyond  all  <j[ae8tiony  I  conaider  this  mfithod 
of  constructing  them  would  be  attended  with  many  advantages,  especially 
in  ascending  riyezs,  where  they  are  constantly  liable  to  ground,  or 
defending  our  own  coast ;  the  keels,  as  before  described*  also  giving 
sufficient  strength  and  stabiUty  to  make  a  sea  V03rage ;  but,  unless  some 
very  decided  alteration  takes  place  in  the  construction  and  arrangement 
of  boiler,  no  considerable  redaction  can  be  made  in  the  dxaught  of  our  gun- 
boats. 

Their  Boilers. — Soine  of  these  vessels  have  tw  >  srts  of  low-pressure 
boilers,  one  reaching  nearly  to  the  deck  for  ordinary  puiposcs,  styled 
**  working  boilers,"  which,  being  exposed  to  shot,  cannot  (are  not  intended) 
be  used  in  action*  The  other  set,  placed  lower,  but  occupying  greater 
fi>re  and  aft  space,  are  called  fighting  boilers."  These,  at  their  best, 
cannot  generate  more  than  sufficient  steam  to  propel  the  vessels  nine 
knots ;  whereas,  if  a  suitable  form  of  high  -pressura  boilers  were  used, 
fitted  with  a  surface  condenser,  they  would  occupy  even  less  space  than 
the  fighting  boilers,"  do  the  work  more  effectually,  and  leave  the  Fpnce 
and  disiilacement  now  occupied  by  the  working  boilers  for  conl  or  any 
other  purpose.  The  form  of  high-pressure  boiler,  and  the  metli 'd  of 
connecting  it  with  the  uptake  described  hereafter,  would  be  well  adapted 
for  this  purpose.  The  engine  would  also  be  far  lighter  and  more  readily 
handled  than  those  now  in  use,  especially  if  fitted  with  wrought-iron 
filming. 

S^h'-Firmim  ^toam^That  steam  at  high  pressure  wiUi  smfiuse  con- 
dmaS&cm  must  be  eventually  adopted  in  war  steamers  is  so  universally 
admitted  by  engineers,  that  any  remarks  I  might  oSSst  would  be  super- 
fiuous,  beyond  the  fact  of  Mr.  Boberts  having  constantly  urged  the 

adoption  of  both  in  his  patent,  and  on  many  public  occasions. 

Engines, — As  the  screws  will  be  driven  at  a  higher  speed  than  a  single 
screw  of  large  diameter,  it  is  proposed  to  use  gearing  (direct  action,  if 
preferred,  being  equally  applicable),  each  shall  being  driven  by  two 
horizontal  higii  pressure  engines,  K,  with  surface  condensers,  P,  and 
multitubular  cylindrical  boilers,  N,  the  whole  of  which,  including  the 
gearing,  wiU  be  considerably  lower  than  those  in  use  at  present  in  deep 
draught  ships,  and,  consequently,  less  exposed  to  shot.  By  this  arrange^ 
ment  the  huge  engines  now  in  vogue  would  be  divided  into  four  smaller 
(mes,  lighter,  less  liable  to  accident,  mere  readily  replaced  or  repaired,  and 
less  costly  ;  duplicate  parts  may  also  be  carried  with  facility.  The 
cylinders  on  the  starboard  side  work  the  port  screw,  and  vice  versOj  so 
that  a  long  stroke  is  obtained.  In  the  ship  of  5,000  tons,  Plate  II.,  the 
stroke  is  5  feet.  By  placing  the  boilers  and  machinery,  as  shown  in  the 
drawin^T.  the  screw  shafts  L  and  steam-pipe  M  are  considerably  shortened. 
*  The  framing  of  the  engines  is  of  wrought  iron,  and  therefore  lighter  than 
when  composed  of  cast ;  it  is  secured  to  the  ship  in  such  a  manner  as  to 
add  to  the  sloiength,  and,  being  of  wrought  iron,  is  belter  calculated  to 
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resist  concussion  should  the  ship  be  employed  as  a  ram,  or  receive  the 
blow  of  one. 

BoHera^The  type  of  boiler  recommended  is  that  proved  by  long  and 
auccessfiil  experience  to  be  weU  adapted  for  ^  high  pressure/*  and  has 
been  carefully  considered  and  arranged  to  suit  sea-gomg  purposes^  eveij 
part  being  strong  and  easy  of  access. 

It  will  be  observed  that  they  are  arranged  in  two  sets,  which  may  be 
worked  singly  or  otherwise.  Mr.  B.  K.  Clark's  clever  adaptation  of  the 
steam  jet  to  promote  draught  and  combustion,  entirely  preventing  smoke, 
would  be  specially  applicable  to  these  boilers.  It  assists  niatorially  in 
getting  up  steam,  and,  from  the  absence  of  smoke,  would  prove  invaluable 
in  a  strategic  point  of  view.  This  invention  effects  a  considerable  saving 
in  fiiel  (an  important  ftct  where  eTsrjr  ton  of  coal  is  of  such  vital  im- 
portance}* and  fiicilitates  the  use  of  all  inferior  descriptions  of  fueL 

With  this  arrangement  the  furnace  of  these  boilers  may  be  banked  up 
in  the  most  perfect  and  economical  manner,  the  steam  being  kept  to  almost 
any  reqiured  pressure,  and  got  up  in  the  least  possible  time  if  required 
suddenly. 

These  cylindrical  I^oilers  may  be  readily  removed  for  examination  or 
repair,  and  when  clothed  with  non-conducting  material  will  lose  little  heat 
by  radiation ;  should  they  require  extensive  repair  or  removal  they  may 
be  taken  up  the  hatchways  between  the  funnels,  instead  of  breaking  up 
the.  deck,  as  is  now  the  case,  in  removing  the  old  low-pressure  boiler,  the 
hatchways  giving  light  and  aLr^  which  are  so  much  needed,  even  in  tem- 
perate climates. 

Funnels. — The  arrangement  for  the  uptake  *'  of  the  furnaces,  O,  allows 
one  boiler  to  be  cut  off  without  interruption  to  the  remainder;  the  cellular 
casing,  O',  around  thefonnel,  will  ventilate  and  lower  the  temperature  of  the 

boiler-room,  besides  giving  additional  support  and  protection  to  the  fannel. 
Instead  of  the  stolrers  ]>eing  between  two  long  rows  of  furnaces,  they 
stoke  from  opposite  sides,  which  must  necessarily  improve  their  condition. 
This  I  consider  a  very  important  point,  for  good  stokers  are  rare;  their 
lot  should  therefore  be  improved  to  the  utmost.  More  depends  on  good 
Stoking  than  is  generally  supposed,  and  it  often  happens  that  what  the 
engineer  saves  in  the  engine-room  by  care  and  attention  during  forty- 
^ght  hours  may  be  lost  in  twelve,  in  the  stoke-hole  by  negligence  or 
ignorance. 

Coal  Bunkei-3. — The  coal  bunkers,  E,  on  either  side  the  boiler  and 
engine-rooms,  and  athwart  ships  (as  shown  in  the  drawings),  will  add  to 
the  security  of  both,  defending  them  from  any  shot  that  may  either  pene- 
tiate  the  armour-plating  or  strike  lielow  it. 

The  phan  of  fitting  the  coal  bunkers,  E  (as  shown  in  all  the  drawings), 
forms  an  imi^ortant  feature  in  the  celhilar  system,  and  adds  materially  to 
the  longitudinal  strength,  so  specially  rec^uisitc  in  light-draught  ships,  in 
which   the  beam   is  of  decreased  depth. 

The  coal  bunkers  in  large  ships  may  be  filled  expeditiously  by  means 
of  small  carriages  running  on  a  tramway,  the  cells  being  made  to  com- 
municate with  one  another,  so  that  the  coals  can  be  readily  removed  if 
required. 

In  this  cellular  anangement  much  coal  trimming  will  be  dispensed  with, 
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as  coal  may  be  taken  from  any  required  cell  of  the  bunker  without  the 
remainder  shifting. 

Although  the  adrantagcs  of  this  principle  hare  been  generally  admitted, 
ft  hai  been  only  partially  adopted  in  some  instoQCes^but  nenrer  carried  ottt 
In  its  integrity^ 

Surface  Condensers, — The  surface  condensers  are  ia  two  Aettf;  Aspfltl- 

posed  in  the  specific,  if  Inn,  they  are  constructed  and  arranged  in  a  series  of 
cylinders,  either  of  which  may  be  removed  for  cleaning  or  repair  without 
impedincr  fire  rictton  of  tKc  remainder;  they  are  placed  abaft  the  encnnes 
on  the  incline  of  the  run  (as  shown),  extcndin^r  to  the  light  water  line, 
the  opening  for  the  ingress  and  egress  of  water  being  made  in  the  bottom 
of  the  ship.  This  arrangement,  as  well  as  several  others  connected  with 
the  steerage,  ventilation,  <Si:c.,  though  scarcely  inferior  in  importance  to 
many  points  meiitio&ed,  Caimot  be  clearly  shown  on  so  small  a  scale,  but 
will  be  cheerfully  sbown  and  described  on  application. 

Method  of  SUpphg  amd  Securing  Masts. — ^The  me^od  of  stuping  and 
securing  the  masts  will  add  materially  to  the  strength  and  rigidity  of  that 
art  of  the  ship  which  is  now  the  weakest,  viz*,  the  partners.  In  place  of 
eing  stepped  on  the  bottom,  as  is  usual,  every  deck  and  neighbouring 
beam  bears  its  portion  of  the  strain,  the  lower  or  housed  part  of  tlie  mast 
being  buUt  to  the  transverse  iron  bulkheads,  as  at  Q,  Plates  I.  and  II,, 
thus  forming  literally  a  part  of  the  ship,  the  wrought-iron  knees  indicated 
being  strong  supports  to  the  deck.  Tlie  upper  part  thus  built  in,  projects 
above  the  upper  deck,  the  mast  stepping  over  it  and  resting  on  a  strong 
iron  flange  or  collar  let  in  to  the  deek>  and  flrmhr  bolted  tocher  With 
two  tows  of  bolts  or  rivets ;  by  this  plan  a  mast  might  be  cut  away  readily, 
itnd  the  part  built  into  ike  ship  remaining  may  be  used  as  a  step  for  a 
"Wood  or  jury  mast. 

Masts  and  Sails. — I  propose  to  have  four  masts  so  disposed  that  the 
ship  may  be  manoeuvred  without  head-sails  on  a  bowsprit,  as  I  consider 
that  appurtenance  not  only  superfluous,  but  ill  adapted  for  war  purposes, 
especially  if  used  as  a  ram. 

The  lower  masts  are  of  iron;  the  topmasts  and  topgallantmasts  of  wood 
are  in  one,  the  topmast  rigging  being  fitted  on  a  funnel,  so  that  when 
necessary  to  strike  the  masts  on  steaming  against  a  head  wind  or  in  action, 
they  may  be  lowered  down  through  hatches  cut  in  the  deck  i6  receive 
them  (the  funnel  and  rigging  beingjdeposited  on  the  lower  caps  and  seoitted 
there),  and  hot^e  up  again,  without  starting  the  lanyards,  by  powerful 
grooved  windlasses  on  the  lower  deck  specially  adapted  for  the  purpose. 

Should  royal-masts  be  considered  necessary,  they  may  be  fitted  abafb  all^ 
as  sho'svn  in  Plate  II. 

The  spars  and  sails  on  the  two  middle  or  mainmasts  are  all  the  same 
size  and  form,  as  are  likewise  those  on  the  fore  and  mizcn-masts,  the  only 
diilercnce  being  la  the  height  of  the  lower  masts ;  on  them  large  fore  and 
aft  sails  may  be  set,  with  gaif-topsails  over,  but  I  should  infinitely  prefer 
staysails,  which,  if  properly  cut  and  set,  are  better  and  handier  sails 
aloft. 

ZcAouT'Saving  Machmery.'^AA  it  is  of  the  utmost  importance  that  eVery 
contriyance  should  be  resorted  to  that  may  reduce  weight,  economise 
spaoe,  and  save  labour,  I  advocate  a  more  e^^^ded  use  of  simple  mecha- 


Digitized  by  Googl( 


BfiOFELLINa  SCBEW  BT£AM£BS,  ETC. 


311 


nicai  contrivances  than  has  heretofore  been  the  custom,  and  if  the 
reduction  in  the  crews  that  has  h^on  spoken  of  is  carried  out  in  con- 
sequence of  decreased  armament,  labour-saving  macliinery  **  intist  be 
be  adopted ;  hence,  the  windlass  applied  for  striking  and  Adding  topmast. 

Windlass.^As  another  means  of  edeoting  this,  I  recommetid  the  lmd-> 
lass  flihoiwn  in  Flat^  Ul*,  W,  wMoli  may  be  trorkod  by  baud  of  0team,  the 
pzinciple  of  wbicb  Has  been  amply  tested  in  a  yariety  of  shapes. 

This  windlass  may  be  readily  applied  as  a  sobetitote  fttf  one  or  both  the 
capstans  now  in  use.  It  is  calculated  to  prerenl  the  aooidents  so  often 
occurring  by  the  capstan  throwing  the  men  over  the  bars.  When  once 
brought  to  the  windlass,  all  handling  the  chain  is  (torn  aivay  with  ;  it 
being  purchase,  bitts,  and  stoppers  combined ;  bitting,  unbitting,  and 
ranging  the  chain,  are  entirely  dispensed  with — a  very  obvious  advantage 
in  using  the  heavy  chains  now  necessary  in  large-class  ships.  All  jerks 
and  strains  now  experienced  in  veering,  letting  go,  and  riding  at  an  anchor, 
are  obviated,  and  the  cable  is  ready  for  veering,  letting  go,  or  heaving  in, 
at  a  moment's  notiioe  (messengers,  nippers,  and  stoppers  being  dispensed 
^dth),  the  cbain  being  under  perftot  oont^l  of  the  pi^werftd  hr&i  attaelied 
to  it.  It  occupies  w  less  space  than  the  present  capstan  witli  tbe  ban 
UMpped,  and  may  be  used  for  any  purpose  on  board,  being  not  only  a 
powerful  steady  purchase  for  lifting  h^ty  weights,  such  as  guns,  boilers, 
^c,  but  lowers  them  steadily  without  jerkinfr,  mu^t  bo  the  case  m 
lowering  round  a  capstan,  &c.,  where  surging  is  necessary.  It  is  also 
well  adapted  for  sheer  falls,  and  all  other  purposes  of  a  similar  chatactef, 
where  great  steadiness  and  regularity  in  hoisting  and  lowering  are 
required,  and  may  work  any  length  of  chain  without  riding  turns.  The 
advantage  such  a  windlass  will  give  in  veering  in  a  gale  over  the  present 
inefficient  and  uncertain  mode  is  too  obvious  to  need  conmient, 

XAgU-'Draught  Oooii  D^fhiee  Ship$^l)eaaApdoXk»  of  plans  and  SM^bns 
of  a  light-draught  coast  defence  sbip,  Of  about  2,800  tons,  loigtb  SiO 
feet,  bzohdth  45  feet,  dniugbt  15  ftet,  mottntbg  14  guns,  8  ibet  8  inolies 
above  the  Water.* 

Ko.  1  n  ^reneral  exterior  view,  showing  a  proposed  method  of  pro* 
tecting  the  guns  by  inclined  armour-plated  sidps,  rounded  from  the 
deck  upwards,  terminating  in  a  rounded  platform  or  deck;  .the  top 
sides  foi-ward  and  aft  being  fitted  to  lower  when  boir  or  stern  guns 
are  used. 

2.  Deck  plan,  sliowing  a  method  of  giving  ventilation  and  light,  and 
relieving  the  gun-dedk  from  smoke  by  a  strong  iron  grating,  B,  in 
trhich  m  ba^ways  for  giving  aooeas  to  the  d^k,  for  botading  or 
repelling  boardens. 

B  B  aie  other  batebways,  similarly  fitted  for  venfiilatkn  lind  aoceS» 
to  other  parts  of  the  ship. 
8»  Longitudinal  section,  showing  internal  toangementi. 

T.  Bread  and  dry  protrision  room. 

K.  Engine  room. 

£.  Athwart  ship  coal  bunkers. 

*  This  model  was  d^igncnl  by  tig  to  meet  conditions  suggested  by  Rear-Admiral  Crcor^o 
Elliot,  and  submitted  by  him  to  tiio  Admiralty  and  War-Office,  in  Jttne,  18dL 
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N.  liigh-preesure  c^^lindrical  boiler,  with  metliod  of  fitting  the 
uptake  to  funneli  and  the  cellular  casing  round  the  funnel  to  give 
ventilation  in  the  boiler  room — same  arrangement  round  masts  to 
Tentilate  between  deolu.  The  fimnd  is  tdeecopic;  when  nm  down 
projects  only  tiiree  feet  abore  the  deck  in  action,  which  is  protected, 
the  dnm^t  being  given  by  the  apparatne  described,  which  also  pre* 
Tents  smoke. 

U.  The  magazine. 

V.  Chain  locker. 

W.  Windlass,  descrilMnl  previously. 

X.  Form  of  stem  foi'  receiving  the  ]>rou'  of  r.uu,  ami  nietliod  of 
strengthening  the  bows  to  resist  the  shock,  being  a  series  of  short 
decks  or  breast  hooks. 

4.  Arrangement  of  longitudinal  bulklieads,  forming  cellular  girder, 
with  the  side  applied  as  coal  bnoikers,  water  tanks,  and  other  purposes. 

5.  Stemyiew,  showing  propellers,  and  three  stem  chase  guns,  ^nth 
gunwale  lowered  on  starboard  side. 

6«  Section  in  engine  room,  showing  proposed  arrangement  of  engines,  K; 
coal  banker,  E ;  witli  cellular  bottom  and  keels,  C,  D. 

This  vessel  is  intended  for  the  defence  of  harbours,  or  to  cross  the 
Channel  if  required,  being-  quite  capable  of  taking  the  sea,  and  may  be 
rigged  either  as  a  schooner  or  polacca.  She  i3  fitted  to  act  as  a  ram,  and, 
from  her  great  longitudinal  strength,  imparted  by  the  peculiar  mode  of 
construction  described,  is,  I  conceive,  specially  adapted  for  that  purpose, 
as  also  from  the  fact  of  the  two  screws  giving  her  the  power  of  turiiing  in 
her  own  length,  and,  being  steered  by  l£em,  going  ahead  or  astern  without 
assistance  ftom  the  mddera;  in  fact,  under  steam  the  rudders  are  unneces- 
sary. 

ArmanienL^I  propose  to  arm  this  vessel  with  14  guns,  two  of  which 
are  to  be  of  TCiy  heavy  calibre,  one  forward  and  the  other  ait,  being  bow 

and  stern  chasers,  firing  in  a  line  with  the  keel,  as  shown  in  the  drawing. 
The  guns  on  either  side  may  be  fired  in  the  same  direction,  or  as  l)road- 
side  guns,  by  shifting  them,  there  being  spare  ports  for  the  purpose. 
Thus,  tliree  guns  can  be  brought  into  action,  whether  chasing  or  retiring, 
and  six  on  the  broadside. 

The  cellular  keel  and  bottom  will  allow  suflScient  water  to  be  admitted 
to  immerse  the  ship  from  A  £x>t  to  eighteen  inches;  thus  one  foot  of 
armour-plating  might  be  dispensed  with,  and  a  smaller  mark  displayed  to 
ihe  enemy. 

This  plan  of  defending  the  guns,  in  addition  to  the  advantage  of  having 
a  battery  of  three  guns  forward  and  ait,  will  reduce  the  weight  of  hull 
and  armoiur-plates. 

Smaller  vessels  on  this  pl;m,  drawing  10  feet  of  water,  and  mounting 
four  guns,  might  be  very  effectively  employed  in  rivers,  small  harbours, 
and  creeks,  they  being  capable  of  grounding  without  injury,  and  when 
grounded  being  upright.  Moreover,  such  a  shield  vessel,  having  the 
power  of  turning  as  described,  would  become  "  the  turntable,"  and 
thus  bringing  the  guns  into  action  as  requiied,  an  incessant  fire  might  be 
kept  up.  All  attempt  at  accommodation  in  the  usual  acceptation  of  the  term 
should  be  abandoned  in  such  vessels,  they  not  being  required  to  go  to  sea. 
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DupMoati  JrraajfmuaB.^hk  oonoluaioii,  I  beg  to  oaU  attamfeioii  to  die 
fact  meA  in  all  tbe  arrangements  I  have  descri^  iheie  is  a  dupUoate  of 
toary  prme^pal  paH^  so  fiiat  in  tiie  etrent  of  one  breaking  down,  ihe 
ship  maj  never  be  totally  disabled,  except  under  very  extraordinaiy  cir- 
ciinuitonoeB.  This  will,  I  beUere,  be  admitted  by  sailors  (and  it  is  to 
them  more  especially  I  address  myself)  to  materiaUjr  enhance  the  effidenoy 
of  a  steamship  of  war  of  whatever  description. 

And  I  may  add  that  the  models  and  plans  I  have  exhibited  and  de- 
scribed are  not  suggested  by  the  results  of  recent  experiment,  but  that 
they  were  for  the  most  part  prepared  long  previous  to  the  now  well-known 
proportions  of  iron-cased  ships  being  published.  Never  having  had  access 
to  the  irdghtB  and  quantitiies  leqnirod  for  ships  of  diat  class,  ve  may 
have  possiuy  erred  in  some  of  tiie  proportbns,  but  they  may  be  readily 
altered  to  suit  special  cases,  the  principles  of  construotion  ana  die  melihod 
of  steering  and  manomxing  being  applicable  to  all. 

Models  of  tliese  vessels  may  be  seen  at  the  Naval  Department  of  the 
International  Exhibition,  Glass  12,  and  at  10,  Adam  Street,  Adelphi. 


Mr.  Samuda  :  I  have  no  remarks  to  make  in  gcnrr.il  npon  thh  pnper.  It  is  new  to  mo 
as  I  hear  it.  A  few  things  I  feel  certainly  bound  to  say  with  rc^d  to  it.  The  descrip* 
tlon  of  rudder  does  not  come  before  me  as  new.  I  hare  had  through  my  hands  vessek 
with  similar  nidders  to  those,  and  I  am  bound  to  say  they  were  not  at  all  aatialketoiy* 

The  Chairman  :  "Was  it  from  their  position  ?    Before  or  behind  the  screw  ? 

Mr.  Samuda  :  They  did  not  act  well.  I  thiuk  it  is  not  at  ail  impossible  that  the 
position  i<elativel7  to  the  screw  may  have  aoted  very  mnoh  to  tiieir  disadvantage.  Instead 
of  getting  the  benefit  of  the  water  washing  up  to  the  rudders,  the  water  came  to  them 
before  they  had  the  benefit  of  being  pn«lio'l  further  by  tlio  sorow.  Certainly,  tbn  result 
of  steering  equally  well  iorward  and  att,  as  contemplated  iu  tliis  paper,  wa:^  not  at  all 
realised  in  these  veasela.  My  first  aoqnaintanoe  wfth  these  vessels  was  this :  they  were 
brought  to  nip  to  have  their  rudders  tal  on  out,  because  Ihey  were  not  found  suitable.  '^Vo 
took  them  out,  and  put  in  ordinary  rudders  behind  the  stern-post.  I  do  not  condemn 
them,  I  merely  state  the  fSsct  as  it  occurred.  With  regard  to  the  sorew  itself,  I  woiild  ask 
whether  tho  inventors  have  had  sufficient  experience  in  that  length  of  blade,  which  they 
have  got  there,  to  find  that  they  get  us  good  a  mechanical  result  aa  wp  do  in  tbosp  pro- 
portions which  experience  has  shown  us,  at  least  with  our  present  knowledge,  to  be  the 
best  ?  We  find  that  if  we  depart  very  mndi  from  the  proportkms  which  have  been  wnrived 
at  by  practice,  that  the  effect  is  something  extraordinarily  bad.  Just  to  give  an  illustration. 
Assuming  that  onp-sixth  of  the  length  or  pitch  of  the  screw  is  considered  a  very  good 
proportion  in  a  large  uzcd  screw,  in  a  smaller  sized  screw  one-eighth  is  found  to  be  so.  I 
lecoUeot  a  droumstanee  of  having  no  less  than  five  vessels  Irailt  all  off  preeisely  the  same 
lincf,  niid  of  having  a  variation  to  tlm  extent  of  two  of  them  being  onp-eighth  of  tlir> 
length,  which  produced  a  very  good  result  to  the  ship.  One  of  them,  under  the  impreis- 
sion  tliat  a  much  better  result  was  going  to  bo  obtained,  particularly  in  heavy  weaiher, 
as  it  was  stated,  by  giving  greater  surface  to  the  serew,  having  been  subsequently  made 
something  over  one-sixth,  v,c  loef  a  knot  and  a  half  out  of  the  vc-sel  ;  the  same  engines, 
made  by  the  same  man,  the  ship's  form  precisely  the  samej  tbe  linea  in  every  respect  the 
mne.  Cutting  Ae  serew  brought  the  vessel  baek  again  to  ^laeUy  tiiesameoonditimt  as  her 
sister  vessels.  Therefore  ttiis  is  mUdng  which  ought  to  b^  well  considered  before  it  is  put 
forward.  Then,  all  our  experience  goes  to  the  absolute  necessity  of  doing  away  with  the 
gearing.  Qearing  is  a  thing  of  past  times.  It  was  introduced,  and  it  was  u:^d  \ety 
extensiveiy,  when  foiewi  were  first  put  forward ;  for  the  Simple  reason  that  people  were 
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not  prepKNd  to  mHk»  «Bgfai«t  gis  not  prepand  totfiiiik  tin*  flity  emdd  go  al  Hit  ipMd 

at  whkdi  it  has  aince  been  found  it  is  not  ovUy  adviiable  to  drive  them,  but  at  which 
they  can  be  driven  and  kept  in  ordinary  and  fair  ropaip.  But  with  tlio  exponso  of  rnain- 
taining  gear,  the  noise  accompanying  it,  the  uncertainty  of  brcaldng  the  teeth,  and  uU 
thaw  sort  of  tiiiiigv^  eeitMf  iifa  looked  upon  hj  all  BM^anlot  as  halting  ■  very 
fortunate  day  for  sorows  when  a  suflBcieiit  aninunt  of  perfection  in  the  iMimfacture  of 
engines  iias  been  arrived  at  to  enable  gearing  altogether  to  be  done  away  with.  There- 
fore those  points  do  not  appear  to  me  to  be  walking  in  the  direction  of  improvements. 
How  tax  the  otiier  points  of  the  invontion  may  bear,  such  as  the  double  keel,  I  do  not 
profess  to  know  anything  nbont ;  I  ]nrf>  not  had  experience  of  tTirm.  With  resppct  to 
double  acrewg|  I  must  say  that  my  experience  is  very  unfietvourable  to  them,  i  was  always 
led  to  suppoMi  that  in  afaallow  dntnglit  of  wator  double  aerewa  perfonnod  rvy  mneh  mora 
than  single  flonwi ;  btttwitliin  the  last  two  years  I  have  made  a  number  of  vessels  for  the 
Spanish  Government,  fitted  with  double  screws,  but  wo  did  not  find  the  increased  speed 
&om  tiiem  which  we  bad  got  under  similar  circumstances  with  single  screws.  We  found 
this  diMdvaatage,  thai  when  w  attempting  to  tum  with  donhlo  aovowi  litsnllj 
stopped  the  way  of  the  vessel.  Putting  the  helm  over,  so  completely  blocked  tho  passage 
of  tlio  water  from  the  screw  opposite  to  which  the  rudder  was  turned,  that  we  brought 
the  vessel  up  £rom  nine  knots  an  hour  to  something  like  three.  It  was  exactly  the  same 
as  if  that  screw  was  working  at  mooring,  and  a  eonraspondlng  dii^advantageous  rarolt  was 
obtained  on  tho  vessel.  Altogether  I  came  to  the  conclusion  that  double  screws  had 
nothing  like  the  advantage  of  a  single  screw  of  larger  diameter,  placed  in  the  dead  wood 
of  the  Tessel.  Bven  though  a  poftion  of  tiiat  screw  is  oirt  m  the  -water,  yet  you  will 
pensive  that  tiie  surfiKiO  of  the  single  screw  below  the  water  is  very  much  in  excess  of  that 
which  tho  two  screws  give  together  when  wholly  submerged.  I  merely  mention  these 
things  to  the  inventors  for  their  consideration,  that  they  may  turn  their  attention  to  them 
and  see  how  tut  th«y  may  be  able  to  realise  all  the  expectations  ivfaich  thoy  hare  pot 
before  ua. 

Captain  Oollinson,  R.X.,  C.B. :  With  respect  to  the  double  screws,  I  may  say  I  was 
in  Canada  last  year,  and  I  had  tho  opportunity  of  seeing  a  great  many  propellers  with 
double  screws.  On  con^'orsing  witii  the  people,  they  came  to  tho  same  oondusion  that  Mr. 
Samnda  has.  They  said  they  were  going  to  put  in  no  more  double  screws  ;  they  had  tried 
them  both  at  tho  sides  and  at  the  stem,  and  in  neither  case  did  they  answer  so  well  as  tho 
single  serew. 

Captain  Symonds  :  In  answer  to  what  Mr.  Samuda  has  said  about  gearing,  I  woul  1  s  iy 
that  Mr.  Roljerts  prefers  that  mode  of  applying  the  power  ;  because  in  driving  [small 
screws  to  make  them  equal  to  larger  screws,  of  course  they  will  have  to  be  driven  at  cou- 
aiderably  higher  speed;  and  knowing  that  there  has  been  an  objection  to  driving  a  piston 
at  a  very  high  speed,  he  introduces  tlio  gearing  to  relieve  the  engine.  I  may  add  that  it 
is  quite  as  possible  to  drive  direct  in  this  case  as  it  is  in  the  others.  But  with  respect  to 
the  double  scrows,  and  to  what  he  said  about  tho  rudder,  I  apprehend  that  the  rudder  he 
lofBTO  to  was  a  radder  placed  in  the  old  style  ;  and  that  the  two  screws  he  was  speaUng 
of  wore  placed  one  on  «ther  side  the  dead  woody  the  nidder  bring  between  Ibem. 

Mr.  Sahuoa  :  Yes. 

Captain  Stmondb  i  Bxactly  so  ;  and  in  the  ooune  of  my  observations  I  mentioned  tliat 

tliat  was  one  of  tho  objections  that  had  been  raised  to  two  seress's,  that  there  was  not 
sufficient  space,  with  the  dead  wood  existing,  to  leave  tho  screw  sufficient  space  to  work  ; 
aiao  that  the  water  was  so  confined  by  the  dead  wood  that  it  was  almost  impossible  to  use 
tii«n  elfeetively.  It  is  fbr  that  reason  tliat  we  do  away  witii  the  dead  wood  entirely.  Now, 
I  beg  to  submit  that  these  two  screws  are  under  very  different  conditions  to  the  two  screws 
which  Mr.  Samuda  spoke  of,  with  the  dead  wood  running  between  them,  and  the  rudder 
abaft  it.  I  can  t^uite  imagine  tliat  if  there  was  the  dead  wood  running  down  between| 
andthenaddefbeingimmediately  abaft  them,  it  would,  of  cooxse,  whenever  tiie  radder 
was  shoved  over,  have  exactly  the  effect  on  the  screws  he  has  doscri!  :  1.  But  in  thia  case 
the  rudders  are  below  and  before  the  screws,  and,  as  I  mentioned,  they  both  act  independ- 
ently of  one  another — the  water  coming  as  fairly  to  one  as  to  tho  other — so  that  I  do  not 
agree  witii  him,  that  because  they  did  not  answer  in  the  case  he  meotkmed,  they  ahovid  not 
answer  in  this.    I  do  not  think  the  conditions  are  at  all  tho  same. 

The  CiLU&MAK :  Have  you  got  any  account  of  experiments  that  have  been  tried  ? 

Oaptain  Syi(0ND8  :  No,  there  have  been  no  experiments  with  these  Tsssels*  Experi- 
ments which  I  have  seen  with  a  vessel  with  screws  somewliat  similar  to  these  were  certainly 
veiy  satisfsctoiy.   She  was  »  vezy  light-draught  vessel,  as  I  have  doeoribed,  with  a  long 
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Bhallow  rudder.  They  never  ftppearod  to  intcrforo  with  each  other;  they  never  touched 
one  another ;  and  abe  mdil/  turned  round  in  her  own  length  without  moving  the 
rudder. 

Hr.  SiMUDA:  WhMt  una  that  rudder  placed  ? 

Captain  Symonds  ;  That  rudder  was  placed  in  the  ordTnary  manner;  and,  certainly,  the 
steeriag  was  most  perfect  with  the  screws  alone,  as  I  described  it*  However,  I  can  quite 
understand  what  Mr.  Samuda'a  objeotion  li  to  th»  two  wmtm,  generally,  with  tte  dead 
wood  1>etween  them.  Thk  is  a  totally  different  case,  and  alao  with  the  rudder.  In  tfie 
rudder  that  Mr.  Sanmda  spnk.)  of  as  bcinp^  altered,  I  am  quite  aware  that  that  is  the  case. 
X  believe  he  is  not  the  only  peraoa  who  has  altered  a  vessel  of  thai  description;  but  I  think 
Mr.  SamudawUMgr  that  flieraddw  irat  not  plaMdMihfeto^ 

Mr.  Samuoa.!  Itiiink  so. 

Captain  Symonbs  :  Not  iu  tho  MOW  petition  with  the  aerew. 
Mr.  Sahuda  :  Precisely. 

OtpHdnSTiiDiaifti  Wm  it,  whii  regard  to  tlie  lorow  P 

]fr«  Samuda  :  Precisely. 

Captain  Stmonds  :  Under  it,  or  before  it  ? 

Mr.  bA.HUDA  ;  Before  it,  not  under  it ;  yours  is  not  under  it. 

ThtOBAiBMAitt  The  two  riiddoH  y 

Mr.  Samhda:  No;  there  was  one  rudder  nnd  one  screw.  But  I  must  be  understood 
as  not  wishing  at  all  to  say  anything  in  derogation  of  the  invention.  I  am  only  calling 
attention  to  these  points  to  prevent  mistakes  being  made,  if  by  experience  they  can  be 
gnarded  against.  What  I  intended  to  oonvegr  wMi  flnt,  tiint  the  rndd«*,  plaoed 
precisely  in  a  similar  position  to  the  porew  m  nno  of  tho^e  you  repro'^ent,  has  come 
before  me  in  one  ioatanoo  in  a  vessel  with  the  screw  and  the  rudder,  and  has  been 
found  quite  ineffident.  It  waa  not  onty  In  one  f nelMnOi  hut  In  two.  Tliere  were  two 
veaaeia  brought  to  me  to  bo  altered,  because  tTi*  y  wonid  not  st^r.  The  pilots 
had  taken  a  great  deal  of  pains,  and  one  a  great  deal  of  o^p(*nsc,  Ticfore  they  wore  brought 
to  me.  Therefi»e,  I  wanted  to  convcty  to  yon,  so  &r  as  my  experience  went,  that  that 
pcvtifln  of  tho  invention  ww  bod }  that  b  to  any,  not  likely  to  bo  tuoeeaaftiL  Therofbre,  if 
that  portion  was  obliged  to  be  abandoned,  the  other  that  would  be  left  to  you,  would  be  to 
put  the  rudder  in  the  ordinary  plaoe,  and  with  two  sozowB  my  oxpeiiettoe  dlOWB  that  to 
that  extent  it  was  not  satisfactory. 

Oapttitt  STMomie  t  I  sttU  maintain  tint  tho  radder  in  the  OMe  mentkmod  not  answering 
does  not  condemn  this  ;  because,  in  thn  tint  place,  that  was  a  single  ruddnr  in  the  centre, 
and  th^  two  are  at  the  side,  and  there  are,  therefore,  two  surfaces  acting  instead  of  one. 
I  believe  the  reason  why  one  or  two  of  those  vessels  which  Mr.  Samuda  mentioned  did  not 
itoor,  WM  booMM  tiiey  had  not  aufflelent  rudder  to  steer  with.  That  is  what  I  hava 
generally  understood!.  However,  I  nm  ohlitTf>fl  to  you  for  mentioning  the  matter;  of 
course,  it  will  make  one  look  more  closely  to  the  subject.  At  the  same  time  I  hope  before 
long  to  be  able  to  abow  yon  aveaael  wbiob  will  pr^blydo  away  with  the  impression 
vhich  you  appear  to  have. 

The  CiiATUMAN  :  The  subject  la  very  important.  We  were  very  much  at  sea  ^vl^^^  the 
screw  was  tirst  introduced.  With  a  little  ohange  in  Ae  pitch  of  the  screw  there  is  an 
odmoidlnary  dilhrenoo  of  leinib,  and  wo  an  not  able  to  explain  why  It  fa.  It  certainty 
it  -mj  important  with  long  ships  that  th^  ahould  be  able  to  turn  witih  Ihcility;  if  it  ocmld 
be  arrived  at,  on©  would  desire  to  see  it  very  much.  No  doubt,  it  is  puzzling  to  conceive 
UuU  two  screws  will  give  so  great  a  result  as  one  with  a  very  much  laiger  diameter.  I  do 
not  nndorataad  it  myaelf ;  yet,  seeing  how  our  preconoeived  opinlona  are  overturned 
oroiy  day,  one  cannot  undertake  to  say  that  it  will  not  do  so.  Many  persons  object  to 
the  rudder  being  so  far  forw?ird,  and  they  think  the- rffpot  io  not  m  great.  I  have  long 
thought  the  veiy  reverse  of  that.  I  Uiink  a  rudder  placed  so  far  at  the  extremity,  so  long 
a  diatanoo  from  the  turning  point,  ia  injurious.  I  believe  the  further  aft  the  oentre  of 
gravity  is  towards  the  rudder,  the  more  quickly  the  vessel  turns;  so,  in  bringing  the  rudder 
towards  the  centre  of  gravity,  the  same  thing  would  happen.  I  do  not  think  it  is  from 
the  positiou  of  the  rudder — I  mean  relatively  to  the  centre  of  gravity — that  the  defective 
ateerago  would  ariae;  I  think  it  would  bo  mudi  more  likely  to  ariao  tnm  the  aerew.  It 
rloc  not,  as  in  orrlinary  sorew  vessels,  come  upon  the  rud(^cr  to  increase  and  intensify 
the  action  of  the  rudder.  Therefore,  I  think  the  position  of  tho  rudder  there  would  not 
be  so  good  as  in  an  ordinary  screw  veaael  bj  a  large  amount.  Of  oourae,  the  aetton  of  tiio 
keel  ta  very  useful  in  r(  tarding  the  rolling moUon;  but  still,  at  theaame  time,  I  think  it  ia 
rattier  the  introduction  of  another  evil,  in  aome  reapeota,  to  reduce  an  exiating  evil,  8uch,  fbr 
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insUnce,  as  introducing  the  keel  to  stop  the  rolling  in  the  "Warrior,"  putting  bilge-pieces. 
These  are  mere  makcsUiftSy  and  ought  not  to  be  neo^saiy.  I  believe  if  we  were  to  experi- 
ment and  investigate  we  should  be  able  to  build  ahipa  without  having  reoouiaeto  these  autke- 
shifls  to  iniprovo  their  qualities  aftcrwanls.  However,  I  think  we  are  very  much  indebted 
to  Captain  Symoudg  for  having  brought  forward  UiisMibjeotiandl  am  Bure  jou  will  allow 
me  to  return  our  thanks  to  him. 

Mr.  Bomatm :  "With  referenee  to  Mr.  Samuda^  nmailu  about  the  eorew,  let  me  mj 
this  screw  begins  at  a  favourable  angle  to  propel  (45  degrees),  on  account  of  the  largeness 
of  the  boss.  The  area  of  one  of  thos^  Mades  is  15  feet  ;  tlie  whole  of  them  would  be  60 
feet ;  and  as  there  are  two  screw  a,  tliey  give  together  a  surface  of  120  feet.  Whereas  a 
propeller,  for  the  tame  purpose,  has  not  above  80  or  90  feet.  With  regard  to  gearing,  if 
gearing  be  properly  matin,  it  will  last  indefinitely  long  ;  it  only  depends  on  the  make. 
But  if  yon  do  not  like  geariugi  you  may  use  frietion  wheels ;  they  will  not  make  much 
noise. 

If r.  Saxuiml  I  Th^  have  been  found  veiy  o^eotoahto  indeed,  A  little  oil  ponring 

on  them  will  spoil  them  altogether. 

Mr.  K0BERT8 :  There  are  many  mills  in  England  that  have  gone  many  yean  with 
Aen. 

Mr.  Samuda  :  They  do  not  put  so  much  power  through  them  as  they  do  in  the  screws. 
Mr.  KoBRRTS:  However,  [;<>AriTirr,  if  wcH  made,  will  last  iudeAnitely  long}  I  sagr  I  can 
make  a  pau'  that  would  certainly  go  for  forty  years. 
Captain  Stmorm  s  Tboee  in  the   Great  Britain,^  for  inelanoe. 

Tlie  Chairman  :  I  think  you  should  observe  that  the  resistance  which  this  offers  is  only 
equal  to  the  diameter  of  the  cone.  It  is  a  question  of  introducing  a  multipUoity  of  blades. 
You  increase  your  surface  by  increadng  your  blades;  but  that  doet  not  inoieeee  NsiBt* 
ance  to  the  amount  given  by  the  one  screw  of  greater  diameter. 

Captain  Selwyn,  l^N, :  I  should  like  to  say  a  few  words  to  Captnin  Symonds  upon  this 
subject.  I  have  found,  on  studying  attentively  the  action  of  screws  as  shown  iu  water,  and 
all  the  old  eonditionB  under  wUeh  Mr.  Napior  and  others  have  put  in  two  or  more  screws, 
that  they  have  generally  failed,  simply  because  the  ordinary  view  of  the  action  of  the 
screw  in  water  is  that  it  acts  against  and  throws  off  a  column  or  cylinder  of  water.  Now, 
what  tho  screw  really  does,  is  to  throw  oh',  and,  therefore,  act  against  a  truocatod  cone  of 
water,  partly  caused  by  tfie  oentriftigal  action  set  up  by  the  revolution  of  the  screw.  There 
irt,  therefore,  a  compound  force  producirt^r,  not  n  cylinder  but  a  peculiarly  slinpcri  truncated 
cone.  Now,  under  these  conditions,  you  cannot  put  in  two  screws  parallel  and  close  to  each 
other  with  good  effect;  the  two  cones  crosnng  each  other  inirariably  and  seriously  deduct 
from  the  resislance  of  the  water.  In  one  of  the  floating  batteries,  three  of  these  small  screws 
were  put  in,  one  in  tho  centre  in  tho  usual  place,  tho  other  two  under  the  counters,  with  pa- 
rallel shafts.  The  result  was  not  good.  It  was  found  afterwards,  on  lifting  out  the  two  side 
screws  and  leaving  the  centre  one,  that  the  same  speed  was  obtained  as  with  the  three ;  but 
that  was  only  from  the  cause  I  have  before  pointed  out.  Had  tliose  two  outside  screws 
been  placed  wi'lcly  a[)art,  or  at  divergent  angles,  you  would  then  have  had  the  full  effect  of 
all  the  screws,  minus  the  deduction  (iu  the  case  ot  tiie  divergent  ones),  due  to  the 
paralld<^ppttm  of  forces,  as  evmj  one  knows  who  has  studied  that  theory.  But  of  course 
no  OTH  \mI1  ever  attempt  to  prove  that  two  one-inch  pipes  are  equal  to  one  two-inch 
pipe,  or  that  two  screws  of  ten  feet  diameter  can  ever  be  equal  to  one  screw  of  twenty 
feet  diameter.  It  would  be  an  utter  fallacy.  The  area  of  push,  from  which  you  derive 
your  motive  power,  would  be,  of  conrsei  very  much  l^sened.  I  need  not  say  that  wj 
impression  is,  that  if  you  get  two  screws  of  the  full  size  due  to  the  draught  of  water, 
nobody  will  be  inclined  to  contest  that  you  get  a  greatly  increased  efficiency,  and  I 
believe  that  it  is  not  at  all  imposrible,  if  thej  are  as  widely  separated  as  in  ttiese  models,  to 
drive  them  at  the  ordinary  speed  attained  wiflihcriaontelenginesy  without  gearing  and 
with  excellent  effect. 
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CoLOHBL  R.  WILBRAHAM,  O.B.,  GoyemoTi  General  Hospltali 

Woolwich,  in  the  Chair. 


GERMAN  CAMPAIGNS  OP  GUSTAVUS  ADOLPHUS. 

By  BRiDass  C.  Hooks,  Esq. 

The  military  glory  of  Austria  and  the  Boman  Catholic  confederacy 
known  as  the  League  had  reached  its  highest  point  in  the  twelfth  year 
of  the  Thirty  Years'  War.  The  King  of  Denmark,  defeated  at  Liitter, 
and  driven  to  his  islnnd'?  hy  tho  corahined  operations  of  Tilly  and  Wallen- 
stein,  had  lieen  forced  to  sacrifice  his  political  and  relifrions  sympathies  to 
'  the  misciy  of  liis  snl)jects  and  the  exlianslion  of  his  resom'ces.  Mansfeld, 
a  thorough  soldi(M-  of  fortinio,  had  vainly  raised  three  successive  aiiiiies  in 
defence  of  the  Protestitnt  cause,  and  had  campaigned  with  tiicm  in 
Bohemia,  Westphalia,  Saxony,  and  Silesia,  with  a  celerity  of  moyement 
that  was  eqnalled  only  hy  the  ease  with  which  he  r^aired  his  losses  in  the 
field.  Antaetis-like,  he  seemed  to  rise  stronger  from  every  overtihrow. 
Pay  was  unhnown  in  his  armies,  hut  its  plaee  was  fidl\  applied  by  an 
unlimited  licence  to  plunder.  It  is  of  course  impossible  for  any  army 
living,  ns  it  were,  from  hand  to  mouth  under  conditions  such  as  these,  and 
never  dreaming  of  forming  magazines,  to  secure  a  Imso  of  operations  or  to 
conduct  a  regular  campaign.  'J'lic  exhaustion  of  the  resources  of  the  sur- 
rounding country  of  itself  creates  a  necessity  for  a  change  of  plan,  and  for 
the  tranlorence  of  the  locality  of  hostilities  to  lands  that  have  hitherto 
escaped  the  grasp  of  the  marauder.  As  a  rule,  such  a  desultory  system  of 
waiiare  must  eventitalfy  snoeomb  to  the  more  elaborate  operations  of 
regular  troops.  It  reflects  no  small  gloiy  on  Mansfeld's  military  capadly, 
that  through  many  years  of  warfare,  and  till  the  defeat  of  the  King  of 
Denmark  decided  the  event  of  the  contest  in  Northern  Germany,  he  con- 
tinued to  halTle  the  skill  and  thwart  the  plans  of  the  ahlcst  generals  of 
Austria  and  the  League.  Even  after  the  intelligence  of  the  crowning 
disaster  of  Jjiitter,  when  a  less  hardy  spirit  would  have  retired  from  the 
field,  he  formed  the  idea  of  canying  his  arms  into  the  vciy  heart  of 
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Austria;  and,  brealcinp:  tlirougli  the  dense  circle  of  his  opponents,  evading 
tlie  hot  pursuit  of  Wallcnstcin,  and  snddelily  appearing  in  Transylvania, 
he  engaged  the  syiupatliies  of  Bethlem  Gabor  in  favour  of  a  broken 
anuy  and  a  ruined  cause.  But  the  Prince  of  Tranyyivauia,  alainu'd 
at  the  rapid  approach  of  Wallenstein,  concluded  a  peace  as  precipi- 
tately as  lie  had  appealed  to  arms,  and  Mansfeld,  disbanding  hia  army, 
retired  to  YemGe,  where  he  soon  died  of  a  broken  heart,  hk  the  same 
year  the  deaths  of  CSiristian  of  Brunswick  Ltinebiirg  and  the  Doke  of 
8axe  Weimar  deprived  the  Protestant  cause  of  its  last  suppo^rs,  and 
li  ft  If  exposed  to  the  full  power  of  Aostriai  aided  by  the  military  talents 
of  Tilly  and  Wallenstein,  by  the  active  co-operation  of  the  League,  and 
the  inexhaustible  resources  of  the  Spanish  ♦^npiro, 

Few  men  have  left  behind  them  a  more  li  i  ril  lr  icputatioii  than  John  of 
Tzerkliis,  Count  of  Tilly,  a  companion  of  tiic  order  of  JesuiU,  and  gene- 
ralissimo of  the  anny  of  the  League.  The  Church  of  lionic,  as  indeed 
every  other  church,  has  in  all  times  of  its  existence  commanded  the  service 
of  a  body  of  enthusiasts,  prepared,  nay  anxions,  to  Bacrifice  every  feeling 
of  humanity  to  theur  passionate  ardour  for  the  supremacy  of  their  faith. 
And  never  had  Rome  a  more  devoted  son  tlian  Tilly.  Wine,  wealth,  and 
wonnm's  love,  the  desire  of  knowledge  and  the  thirst  of  fame,  find  reiqpon- 
sive  chords  in  almost  every  breast.  But  Tilly's  heart,  dead  to  every  softer 
mood,  inr^ensiblc  to  every  loftier  inspiration,  was  swayed  but  by  a  single 
influence — his  passionate  ardour  for  tlie  victory  of  his  creed.  Even  his 
constant  success  in  the  field  seemed  to  him  less  a  result  of  his  military 
ability  than  an  evidence  of  the  favour  with  which  tlie  saints  regarded  his 
feeble  efforts ;  and  to  his  miiid  tlie  saciifice  of  a  heretic,  the  destruction  of 
a  heretic  dty,  was  a  deed  for  whidi  his  ecclesiastical  superiors  might  of 
their  grace  demand  admission  for  his  soul  into  the  mansions  of  the  blest. 
Great  soldiers  have  spmng  from  temperaments  of  such  a  mould;  and  it . 
seemed  at  one  tame  as  if  few  or  none  of  these  would  be  able  to  contest  the 
crown  of  pre-eminence  witli  Tilly.  Yet,  as  it  often  ha|^ens  with  those 
whose  life  lies  on  the  verge  of  two  widely  different  eras,  it  was  his  hard 
fate  by  the  onward  course  of  events  to  lose  in  one  day  the  glories  of 
seven  victorious  fields,  to  throw  away  a  hundred  chances  that  Fortune 
offered  with  a  lavish  hand,  to  heap  mistake  on  mistake,  to  be  hurried 
against  his  will  into  battle  by  the  imperious  temper  of  a  subordinate,  and 
to  be  ignominiously  routed  by  an  enemy  of  scarcely  half  his  strength.  So 
inexplicable  seemed  his  overthrow,  that  men  ascribed  it  to  the  direct  inter- 
vention of  a  higher  power,  that,  roused  to  vengeance  by  the  cry  of  innocent 
blood,  had  resolved  to  suspend  the  stroke  of  death  till  the  sinner  had  drunk 
the  cup  of  degradation  to  the  very  dregs. 

In  the  cold,  ruthless  ferocity  of  their  dispositions,  there  was  but  little 
difference  between  Tilly  and  Wallenstein.  In  other  respects  they  varied 
as  the  enthusiast  from  tlu>  ])olitician.  Tilly,  trusting  in  the  favour  of  the 
saints,  flew  like  a  tiger  full  at  the  face  of  his  foe — Wallenstein  encircled 
him  with  the  folds  of  a  boa  constnctor.  Tlie  object  of  Tilly's  attack 
might  brave  his  fury  again  and  again;  but  the  gra.sp  of  Wallenstein  was 
death.  Tilly  fought  for  his  faith,  Wallenstein  for  his  own  ambitious  views 
— Tilly  for  an  immortal  crown,  Wallenstein  for  an  earthly  sceptre.  So, 
while  in  one  campaign  Wallenstein  swept  all  before  him  with  the  sweep  of 
a  tornado,  in  another  he  let  the  war  rage  as  it  would.   J^tr^aty,  taimt. 
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and  menace  foiled  to  draw  him  from  the  shelter  of  his  eamp.  None  could 
unrayel  the  tangled  skein  of  intrigue  that  he  wore  in  the  dark  depths  of 
his  inscrutable  mind.  Eren  the  aBsassiu's  dagger  failed  to  solve  the 
Gordian  knot,  and  left  the  name  at  whidi  the  world  grew  pale  to  be  the 

riddle  of  tlie  historian.  The  intellectual  powei-s  of  a  mere  cliild  are  amply 
snfficiunt  to  discriminate?  tlie  essential  difference  between  patriotism  and 
treason;  but  the  subtlest  minds  have  been  unable  to  determine  whether 
Wallenstein  was  a  patriot  or  a  traitor. 

Field-Marshal  Count  Papneuheini  wa:^  but  little  infoiiur  to  the  two 
generals  whose  fame  has  eclipsed  his  own.  a  rare  combination  of 
talents  he  united  the  cunning  of  an  U^fsses  to  the  impetuous  valour  of  a 
Mesentius.  Men  pointed  lum  ont  in  the  streets  as  one  marked  out  by 
late  for  a  warrior's  life  and  a  warrior's  death,  for  at  his  birili  a  mark  re- 
sembling two  crossed  swords  was  to  be  seen  clearly  traced  out  on  his 
brow.  Time  in  its  onward  coui*se  had  all  but  obliterated  the  ominous 
blazoTi,  but  in  the  fury  of  the  charge  and  the  crisis  of  the  battle  it  ever 
Hashed  out  like  a  lu  iy  star.  Ilis  body,  it  was  said,  was  gashed  and 
seamed  by  full  a  hundred  wounds.  Hi^i  fat<?  was  foretold  by  nature's  self, 
yet  he  still  rode  as  gallantly  and  blitlie]}  to  battle  as  to  bridal.  Born  in 
the  same  year,  he  fell  on  the  same  day,  as  Gustavus  Adolplius,  full  of  fame, 
though  young  in  years,  the  sword  of  Austria  and  the  Ajax  of  the  war. 

The  armies  who  matched  under  the  banners  of  these  great  ehiefe  bore 
eharacters  as  strongly  marked  as  were  those  of  the  leaders  whom  tiiey 
served.  Every  one  is  familiar  with  the  portraiture  of  the  gallant  soldado 
of  tiie  seventeenth  century,  his  low-crowned  hat  and  drooping  plume,  buff 
coat,  gorget  and  cuirass,  scarf,  tassettes  and  bandolier,  a  costume  so  noble 
and  graceful  that  it  seemed  designed  by  the  very  genius  of  w^ar  for  his 
votaries.  The  camps  of  Wallen'^toin  and  Tilly  swarmed  with  high-mettled 
cavaliers,  o-ay,  care! and  detiant  of  death,  sudden  in  quarrel,  quick  of 
eye,  ami  nj>en  of  hand.  Vienna  sent  forth  her  gay  and  thoughtless  sons; 
•  the  Walloon  lent  his  ponderous  strength  of  horse  and  man;  the  Gemnau 
the  dogged  determination  of  his  race;  the  Soot  a  valour  lofty  and  self- 
reliant,  tameless  as  the  billows  that  burst  on  his  own  nigged  shore,  and 
stubborn  as  the  cliffs  that  fling  them  from  their  giant  breasts ;  and  the 
Spaniard  a  chivalry,  discipline,  and  renown  tested  by  upwards  of  a  century 
of  warfare  in  the  New  World  that  his  enterprise  had  discovered,  and  in 
the  Old,  which  his  arms  had  all  but  subjugated.  Croat,  Sclavc,  and 
Magyar,  wild  horsemen,  whose  trumpets  ])ad  sfiinded  alteniately  in  the 
van  of  the  Crescent  and  the  Cross;  the  needy  adventurer,  the  reckless 
criminal  ;  all  who  owned  a  stout  lieart  and  a  gooil  sword,  were  welcome 
auxiliaries  to  the  armies  of  Austria  uud  tlie  League. 

Mansfeld  had  introduced  the  system  of  making  war  support  war. 
Wallenstein  carried  ont  this  principle  to  its  fullest  extent.  It  was  his 
maxim  that  50,000  men  would  live  where  20,000  would  starve.  The 
stronger  his  force  the  greater  its  opportimities  of  plunder.  A  prince  or 
city  might  bid  defiance  to  a  small  body  of  men,  but  must  buy  off  an  over- 
whelming army.  As  long,  then,  as  there  were  petty  princes  and  rich 
and  peaceful  cities  in  Gennany,  so  long  would  there  be  a  perpetual  How  of 
wealth  to  the  pockets  of  the  soldiery. 

The  camp  was  a  strange  and  teriible  sight.    *'  Where  Walienstciu's 
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horse  trcaJb  there  grows  no  grass,"  was  the  sayiiig  of  the  tune,  ^  A. 
howling  wUderness  piled  with  festering  coi-pses,  txA.  biight  with  the  light 
of  blazing  Tillages,  spread  for  miles  round  his  qnarteia.  It  was  from  the 
vocabulary  of  liis  camp  that  the  word  plunder  found  its  way  into  onr 

laiignagc.  An  llier  word,  ''marauder/'  is  a  corrnption  of  the  name  of 
Merod^,  one  of  Walknistein*s  favourite  officers.  The  camp  was  one  wild 
scene  of  revel.  Hie  office i-s  flaunted  in  fjcarlct  and  gold ;  many  a  well- 
lined  ])ursL'  IV'll  to  the  jirivate'H  share.  Costly  wines  werehrfnclicflj  woman 
gave  her  smiles,  and  the  gamhler  plied  his  trade.  But  when  tlie  ordinary 
supplies  of  hooty  failed  the  soldiers  deserted  by  buliulious  to  the  standards 
of  home  more  prosperous  leader.  Tlie  discipline,  though  fitful,  was  of  the 
sternest  kind«  The  gallows  was  a  standing  institntion.  Begimenta  were 
decimated  and  men  strong  up  by  the  score* 

In  the  day  of  battle  the  anny  was  drawn  up  in  hage  unwieldy  batta- 
lions ten  deep,  and  from  two  to  three  thousand  strong.  Each  regiment 
wa??  divided  into  ten  companies,  and  each  company  contained  from  two  to 
three  linndred  men,  one  half  of  whom  were  armed  with  pikes,  and  the  rei^t 
with  niatohlocks.  Another  and  still  more  prepostovous  formation  was 
sometimes  adopted  by  the  Tnijierial  armies,  and  is  reported,  thongh,  to  my 
mind,  hardly  on  snHieient  i;n»iiiid>,  to  havo  lu'en  ii^ed  by  Wallcnstein  at 
Liitzen.  A  body  of  5,000  inruutiy  was  ilividtd  into  50  half  companies, 
each  100  strong,  five  such  half  companies  of  pikemen,  with  a  front 
of  ten  men  each,  and  of  course  of  an  equal  deptli,  being  then  taken  as  a 
base.  A  solid  square  was  erected  on  this  base  (as  represented  in  the 
diagram  on  Plate  I.},  sh(^^ving  a  face  of  50  men  on  each  side,  and  a  depth 
of  the  same  number,  and  2,1 00  nuisketeers  were;  now  ranged  as  a  border, 
ten  men  deep,  round  these.  The  remaining  100  musketeers  were  then 
placed  at  the  corners  in  little  solid  v,|n;iivs  of  25  each,  so  that  the  whole 
arrangement  looked  like  a  huge  siiuarc  cattle  \viili  little  turrets  at  the 
angles.  Of  course  the  immediate  result  of  this  stiipid  arrangement  was  ^ 
to  render  the  pikes  of  the  centre  perfectly  useless,  and  to  prevent  all  but 
the  first,  or  perhaps  the  first  and  second,  lines  of  musketeers  from  firing 
a  shot.  As  may  easily  be  conceived,  hostile  artilleiy  ploughed  deep  lanes 
through  such  an  unwieldy  mass,  and  tineyenness  of  ground  soon  broke  up 
the  regularity  of  the  formation.  Even  in  the  ordinary  ten-deep  line  of 
battle  more  than  half  of  the  soldiers  took  no  ajtpreciable  |)ai*t  in  the 
engagement ;  but  in  the  arrangement  I  liave  just  described  it  is  probable 
that  not  one  soldier  in  twelve  ever  had  a  chance  of  using  his  weapons.  It 
is  true  tliat  the  system  of  the  phalanx  had  reached  its  highest  point  of 
perfection  in  the  armies  of  the  Enii»i)e,  and  that  the  imperialists  had 
hithei*to  been  uhuost  miifurmly  sueeessful  iu  every  campaign.  As  yet, 
however,  battles  had  been  confined  to  the  enco\mters  of  opposing  phuianxes, 
and  legion  and  phalanx  had  yet  to  meet  in  the  shock  of  arms,  and  establish 
in  a  fairly  fought  field  a  decision  that  should  bu  valid,  not  for  the  moment 
t)nly,  but  to  the  end  of  time. 

Walleii8t<'in  was  dismissed  the  Imperial  service  in  confietpience  of  the 
personal  animosity  borm;  him  by  Maximilian,  Eleeb)r  of  Bavaria,  and 
head  of  the  T.engue,  at  the  very  moment  when  his  services  were  most 
necessary,  and  tlie  command  of  the  combined  armies  had  been  committed 
to  Tilly.  The  soldiers  of  AVallenstein's  old  anny  deserted  by  tens  of  thou- 
sauds.  In  1G28  they  alone  had  marched  against  Str^smid  60,000  strong. 
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When  Gustavns  Adolphiis  landed  in  Pomerania  in  Juno,  1030,  the  wholo 
force  of  the  two  confoderat'e  annies  could  scarcely  liave  shown  so  foniiidablo 
a  muster.  The  king'.s  own  army,  numbering  at  the  outset  about  15,000 
combatants,  found  itself  opposed  to  a  foi'ce  of  about  equal  strength. 
GustaniB^fi  first  object  was  to  secure  an  offedayo  base  of  operations.  He 
was  master,  indeed,  of  ike  sea  from  the  beginning,  but,  in  onler  to  advance, 
it  became  necessary  to  force  the  Buke  of  Pomerania  into  an  alliance.  By 
this  measure  he  gained  the  assistanee  of  a  body  of  troops  who  afterwards, 
nndcr  the  name  of  the  White  Brigade,  yielded  to  none  in  their  valour 
and  their  fidelity  to  their  leader,  and  of  several  fortifietl  posts  fix)m  which  he 
was  able  to  extcii'l  bis  operations  towards  the  interior.  Before  the  con- 
clusion of  the  year  iio  liad  cliased  the  Imperialists  out  of  ibe  dukedom. 
Tilly  and  Pappcnheim,  wbose,  troops  were  quartered  in  \Vr4];halia,  bad 
made  no  a_<xcrre«sive  movement.  Tbe  oM  soldiers  oi'  \V;i  lli nsteiu  Hocked 
to  the  king's  caiiip  by  hundreds  at  a  time,  importuut  i  emlorcements 
reached  him  from  Bweden  and  Scotland.  He  had  condnded  a  treaty  of 
alliance  with  France,  and  was  prepared  to  open  tho  campaign  with  an 
anny  of  80,000  msL 

The  Swedish  regiments  of  infantry  consisted,  exclusive  of  officers,  of 
1008  or  1152  men  each,  divided  into  eight  companies  each  of  126  or 
144  men.  Of  the  entire  number  two-thirds  were  musketeers  and  one- 
third  pikomen.  Tliey  were  usually  drawn  up  six  deep,  pikcmen  in  tho 
centre,  and  iini*^keteei's  on  the  flanks.  To  resist  infantry,  tlie  musketeers 
advanced  till  iheir  fourth  rank  Iteeame  a  continuation  of  the  iirst  line  of 
pikes,  and  then  poured  in  their  iirc.  To  resist  a  cavalry  charp:c  the  three 
first  Unes  of  musketeers  fell  back  on  the  three  last,  thus  leaving  the 
pikemen  in  their  turn  three  ranks  in  advance.  The  krger  portion  of  the 
mnsketeers  were  still  armed  with  matchlocks,  the  flintlock,  then  a  modem 
invention,  not  having  come  into  general  use  at  the  commencement  of  the 
king's  enterprise,  and  at  the  same  peiiod,  and  until  Gustavus  reduced 
their  weight,  both  weapons  still  required  the  assistance  of  the  rest.  Tho 
Bwedish  pikemen  still  wore  helmet,  breast-plate,  and  tassettc,  but  the 
king  had  already  deprived  the  musketeers  of  a  weiQ:ht  of  accoutrements 
which  was  at  once  an  inefficient  protection  against  a  bnlb  t,  nnd  an  im- 
pediment to  their  activity  in  tho  field.  In  the  Germ  sin  armies  the  mus-> 
keteers  still  carried  the  bandolier,  a  belt  stretching  fiom  the  left  shoulder 
to  the  light  hip,  and  ganiished  in  front  with  eleven  little  cylinders,  ten  of 
which  ooatained  a  charge  each  of  powder,  and  the  okvenih  a  supply  of 
the  same  material  for  priming,  and  to  the  extremity  over'the  hip  were 
attached  a  powder-horn  and  a  box  of  bullets.  The  match  was  suspended 
to  the  little  finger  of  the  left  hand,  and  on  the  march  tlie  matchlock  wad 
carried  over  the  right  shoulder  and  the  rest  in  the  left  hand.  The  king 
Rupcrseded  the  bandolier  and  its  appendages  by  ihe  introduction  of  the 
cartouche  Iwx,  filled,  as  at  present,  with  cartridges,  and  did  away  with  tho 
rest  by  gradually  diminishing  the  weight  of  the  piece.  At  tlie  bamc 
time  he  add(  d  to  the  ( lli(  icncy  of  the  pike  by  reducing  it  from  its  cum- 
brous length  of  nixtoen  feet  to  eleven. 

Each  regiment  consisted  of  two  battalions,  each  commanded  by  a 
Geutenant-colonel.  The  colonel  in  chief,  as  in  om*  army  of  the  present 
day,  was  almost  always  a  general  officer.  A  captain,  lieutenant,  and 
ensign  had  the  charge  of  each  company,  and  had  twenty-four  non-com* 
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missioned  officers  under  them.  It  was,  among  other  thing??,  tlie  ca})taiu'« 
duty  always  to  keep  the  company  at  its  full  complement,  and  for  this  pur- 
pose he  received,  over  and  above  his  own  stipend,  a  private's  pay  for  every 
ten  men  actually  borne  on  the  strength.  To  attach  the  soldiers  stiU  more 
to  the  regimental  colours,  the  ensign  who  had  them  in  chaige  at  the 
moment  was  prohibited  from  inflicting  punishment  upon  any  soldier,  and 
in  case  of  certain  minor  offences  was  allowed  the  privilege  of  publicly 
asking  mrnssion  of  the  sentence,  and  it  was  the  general  policy  of  officers 
commanding  regiments  to  comply  with  his  request. 

The  cavalry  was  fonncd  into  regiments  500  or  600  strong,  each  divided 
into  eight  Sfpiadrons  or  sixteen  demi-squadrons.  In  this  branch  of  the 
Bcrvice  Gnstaviis  was  generally  numerically  inferior  to  his  opponents.  It 
therefore  became  his  practice  to  make  uj)  fur  this  tie liciency  by  posting 
small  bodies  of  musketeers  between  the  different  regiments  of  horse. 
Bat  the  introdnction  of  a  newer  and  bolder  system  tactics  made  hia 
cavalry  formidable  in  a  degree  that  was  out  of  all  proportion  to  its 
numbers.  It  was  the  manner  of  the  Imperial  cavalry  to  ride  up  dose  to 
a  hostile  body  of  infantry,  pick  off  as  many  (>(  the  first  line  as  possible 
with  their  pistols,  and  then  charge  if  they  could  effect  a  practicable  breach 
in  the  lino,  if  not,  to  gallop  to  the  rear  and  reload,  while  tlie  second,  third, 
and  remaining  ranks  continued  the  attack  in  the  same  fashion.  The 
orders  to  the  Swedish  cavalry  were,  that  the  first  line  stiould  discharge 
their  pistols  right  and  left  as  soon  as  they  could  discern  the  whites  of 
their  enemies'  eyes,  taking  care,  at  the  same  time,  not  to  slacken  their 
speed.  The  whole  body  was  then  to  fling  itself  among  the  enemy,  the 
rear  ranks  reserving  their  fire  for  close  quarters.  Hie  success  ii  this 
new  system  had  the  effect  of  rcstoiing  the  character  of  the  cavalry  from 
the  position  of  undue  depression  into  which  they  had  fallen  in  conse- 
quence of  the  collapse  of  the  feudal  system  and  the  brilliant  victories  of 
the  infantry  of  t^witzcrland  and  Spain.  It  may  also  be  mentioned  here, 
l)efore  turning  to  a  iliftbrent  head,  that  Gustavus  was  the  first  after  the 
Romans  to  give  its  due  importance  to  military  engineering.  His  men 
were  all  trained  to  the  shovel  and  the  pick.  He  constructed  many  fortified 
camps  while  in  Germany ;  in  only  one  was  he  attacked.  In  this  case  he 
beat  off  a  superior  force  in  two  separate  assaults.  Eyeiy  one  of  the 
others  was  pronounced  by  his  enemies  to  be  absolutely  impregnable. 

The  artilleiy  of  the  Imperialists  was  of  the  same  unwieldy  diaracter  as 
their  discipline.  By  its  weight  and  cnmbrousncsa  it  was  a  constant  clog 
and  impediment  on  the  line  of  march,  and  it  was  next  to  impossible  to 
move  it  from  })lace  to  })lace  on  the  day  of  batile.  Tlie  greater  portion  of 
Tilly's  gnus  were  24-i>ounders,  though  48-pounders  were  frequently  used, 
and  a  24-poun(ler  required  twenty  horees  for  its  own  transport  and  twelve 
more  for  its  atteiidant  w  aggons.  Even  a  16-pounder  weighed  between  forty 
and  fifiy  hundred  weight,  a  2-poundcr  weighed  ten  hundred  weight,  was 
five  feet  and  a-half  in  height,  and  required  four  horses.  In  tiiis  branch 
also  the  use  of  cartridges  was  unknown.  When  a  gun  was  brought  into 
action,  a  barrel  of  balls  was  placed  on  one  side  and  one  of  powder  on  the 
other.  The  heads  of  both  having  been  knocked  off,  the  master  gnnner 
on  one  side  ponred  in  a  shovel  full  of  powder,  and  his  companion  opposite 
rammed  a  ball  on  top  of  it.  Under  tliese  circumsfnueos,  artillery  ]>raetiee 
in  the  armies  of  Tilly  and  Wallenstein  would  hardly  have  passed  muster 
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at  Woolwich.  Gustaviis  applied  himself  zealously  to  remedy  the  defects 
I  liave  just  enumerated.  In  the  first  place  he  introduced  the  nse  of  the 
cartridge  into  the  artillery  as  well  as  the  infantry.  Next,  L»y  a  bingiilar 
eomlniiiftioii  of  bnsB,  kfttiber,  iron,  and  oord,  lio  constructed  a  weapon  on 
wlikh  was  bestowed  tlie  name  of  leather  oannon,  so  light  that  it  oould 
easily  be  mOTed  from  place  to  place  by  one  horse  or  a  couple  of  men. 
This  instrament  did  good  service  in  the  held,  especially  at  Leipsic,  but^  as 
it  became  useless  after  ten  or  twelve  discharges,  it  was  gradually  super- 
seclpil  l)y  tlic  improvements  effected  in  the  old  system.  The  Marquis  of 
Hainiltan  detenuiiied,  nftcr  a  series  of  exj)erimcnts,  tliat  the  weight  of 
the  guns  actually  in  uso  might  be  materially  lessened  without  impairing 
their  efficiency,  and  Gustavus  imraetliately  put  the  result  of  the  marqiiis'a 
investigations  into  practice,  and  with  so  much  success,  that,  while  the 
Austrian  2-po«mder,  as  I  hare  stated  above,  weighed  ten  hundred  weight, 
and  required  four  horBes,  the  Swedish  4-poander  weighed  only  six  hun- 
dred and  twentj-fiye  pounds,  and  was  moved  from  place  to  place  by  half 
the  number  of  horses  required  by  the  other  weapon.  He  also  introduced 
the  practice  ol  mingliug  light  ith  heavy  artillery.  In  case  of  an  attack^ 
the  h'gliter  pieces  remained  behind  to  impede  pursuit,  while  the  heavy 
guns  Avere  drawn  out  of  the  I'each  of  danger. 

The  efficieney  of  the  Swedish  artillery  was  well  tsuppoiied  by  the 
rapidity  of  the  tire  of  the  mnsket4>ers  in  the  same  army.  Among  the 
impeiialibt<»  the  musketeerb  were  drawn  up  8o  as  to  form  one  wing  of  a 
regiment,  the  other  wing  being  composed  of  pikemen.  Therefore,  when 
a  regiment  was  at  fall  strengUi,  its  complement  of  musketeers  amounted 
to  1500.  Of  these  150  stood  in  each  rank.  When  the  first  rank  had 
delireied  its  iire,  it  ran  off  right  and  left  along  the  whole  face  of  the  wing, 
and  passed  nine  fil  s  before  it  drew  up  again  as  a  tenth  rank  to  reload. 
Thus  each  rank  had  to  run  round  1350  of  its  comrades.  "With  the  Swedes 
the  pikemen  stood  close,  hut  each  rank  of  musketeers  was  divided  into 
squads  of  4  or  5,  each  superiuten' led  by  «a  nou-coniniissioned  officer,  and 
each  separated  from  the  next  squad  l»y  an  interval  of  two  or  three  feet. 
Thus  the  musketeer,  after  diiicharging  his  piece,  had  to  pass  oidy  3  or 
4  others  in  rank  and  five  only  in  file.  Under  these  circumstances  the 
fire  of  the  Swedes  was  of  course  infinitely  more  formidable  than  that  of 
their  opponents. 

It  will  be  seen  at  a  glance  that  the  effect  of  all* these  refonns  in  the 
art  of  war  was  to  substitute  lightness  and  rapidity  for  weigl'.t  and  solidity; 
the  legion  for  the  })halanx ;  the  mobility  of  the  detachment  for  the  inertia 
of  the  iimss  Amongst  the  Swedes  the  unit  of  discipline  was  the  company, 
amoni^  tli.j  liuju  i  ialists  the  regiment.  But  in  battle  the  rout  of  a  single 
company  would  l>e  a  matter  of  but  trifling  importance  in  all  probaliility, 
while  the  overthrow  of  a  whole  regiiiient,  '2000  or  3000  strong,  would 
make  a  fearful  gap  in  the  line.  Nor  had  tiie  German  oommaodeis  in 
geiMral  any  means  of  repairing  such  a  calamity,  for  it  was  their  constant 
practice  in  following  the  order  of  the  phalanx  to  diaw  up  their  armies  in 
one  long  tine  without  any  reserve.  The  king,  on  the  other  hand,  always 
arranged  his  troops  in  two  lines,  with  a  reserve  to  each.  In  the  battle  of 
Leipsic  a  large  body  of  cavalry  attempted  to  outflank  and  get  into  the 
rear  of  the  king's  first  line.  This  attempt  was  at  once  fi  nstrMtcd  by  part 
of  the  sec^md  line  and  the  reserves  of  the  first,  and  the  assailant^  were 
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drircu  oii  tiie  field.  CouverBely  Uio  appearance  of  tlio  king  in  Ike  iiaiik 
and  rear  of  TQlj's  foieea  in  the  same  battle  led  to  the  eaptnxe  of  the 
whole  of  the  hostile  artillery,  and  to  the  first  great  victory  gained  by  tibe 
Swedes  on  Geiman  soil.   It  is  most  probable  that  Walleni^Bin,  profiting 

hj  the  disaster  of  liis  predecessor,  actually  had  a  reserve  on  the  field  of 
Liitzeu,  but  still,  at  the  very  last  moment,  Kiiypbausen  was  able  to  lead 
an  entirely  fresh  body  of  soldiers  to  cheek  the  advance  of  Pappenheim's 
infantry  from  Hnllo,  and  at  Liitzen,  as  at  Zania,  the  last  reserves  decided 
the  result  of  the  contest.  It  is  needless  to  say  tliat  the  successes  of  the 
king  led  to  the  universal  adoption  of  his  system.  Tli*^  t<}stimoiiy  of  anti- 
quity was  confirmed,  and  for  the  second  time  in  history  the  phalanx 
succumbed  to  the  legion. 

The  king's  army  had  doubled  its  strength  during  his  six  months*  ooou* 
pation  of  Pomerania.  Many  important  military  poeitions  had  fallen  into 
his  hands,  and  he  had  established  a  safe  base  for  ulterior  operations.  Bot^ 
notwithstanding  his  alliance  with  Franee,  his  political  prospects  were  but 
little  improved.  The  general  rising  of  the  Protestants,  which  was  expected 
to  follow  his  landing,  had  not  taken  place.  The  Protestant  Electors  of 
Brandenburg  and  ISaxony,  wliose  states  lay  directly  in  his  line  of  march, 
were  rather  covertly  hostile  than  absolutely  neutral.  They  refused  the 
Swedes  a  j^assago,  while  they  winked  at  the  transport  of  Ini])erial  detach- 
ments and  stores  through  their  territories,  lliey  even  signed  a  conven- 
tion, evidently  aimed  at  the  king,  by  which  they  bound  themselves,  while 
reserving  their  obedience  to  the  emperor,  to  lesist  by  fbroe  ot  aims  any 
attempt  to  violate  their  fiontiers.  The  emperor,  as  a  matter  of  course, 
respected  for  the  present  a  neutrality  wliich  at  onoe  protected  the  march 
of  his  armies  and  cooped  np  his  antagonist  in  a  narrow  and  banen  tract  at 
the  very  extremity  of  his  dominions. 

As  matters  stood,  the  chances  of  sneecss  were  nil  in  the  emperor's 
favour.  It  was  not  to  be  expected  that  (uistavuis  would  continue  to  carry 
on  the  contest  without  a  single  iidhiential  ally  on  German  soil.  It  was 
only  necessary  to  avoid  any  decisive  engagement,  and  to  let  matters  take 
their  com*se.  Gustavus  abandimed  to  Ms  own  resources  must  have  re- 
turned to  Sweden  in  a  few  months.  After  this  the  emperor  might  have 
dealt  with  the  Protestant  princes  as  he  would.  But  the  court  of  Austria 
was  impelled  by  a  blind  passion,  which  drew  down  on  its  head  the 
indignation  of  Uie  wiiole  world.  A  terrible  calamity  was  needed  to  rouse 
the  Protestant  jiowers  from  their  apathy,  and  it  was  soon  given  them  in  a 
scene  of  inhimianity  and  horror,  happily  almost  unparallel^  in  the  history 
of  the  hiunan  race. 

Tilly  had  formed  the  siege  of  Magdeburg,  which  had  declared  for  the 
King  of  Sweden,  early  in  the  year  1631.  Called  away  by  the  reports  of 
the  king's  progress,  he  left  Pappenheun  to  continue  the  investment,  while 
he  himself  endeavoured  to  fbroe  the  Swedes  to  an  engagemeiitw  Foiled  in 
^taa  attempt,  and  crippled  in  his  resources  by  the  loss  of  his  magaranea 
by  the  capture  of  Frankfort-on- the -Oder,  he  retraced  his  steps  to  Msgde- 
burg,  a!id  resumed  the  command  of  the  besieging  army  on  the  8o£  of 
March,  1631. 

The  bnrghoi-??,  though  torn  by  intesthie  faction,  held  out  gallantly. 
They  bad  indeed  refu.^ed  the  citler  of  a  Swedish  garrison,  but  had  acrrptod 
the  services  of  one  of  the  most  experienced  of  the  Swedish  generals* 
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Powflor  Boon  rmi  low,  an<l  Btarvation  stared  them  in  tlio  fnce.  Btill  the 
nieiil  ioii  ol  surrender  was  forbidden  on  pain  of  death.  It  was  confidently 
hoped  tliat  the  j>icge  would  be  raised  in  a  few  days  by  the  arrival  of  tlio 
king.  Yet  week  passed  after  week,  still  thoro  was  famine  in  the 
streets  of  Magdeburg,  and  the  foe  before  the  wall.  But  the  spirits  of  the 
bnigheiB  were  kept  up  by  constant  oommmikattoiiB  witli  the  exterior. 
Their  Bpies  brought  tbem  in  almost  daily  reports  of  the  progress  of  the 
king.  On  the  9th  of  May  the  hearts  of  all  were  relieved  by  the  report 
thai  he  was  already  within  three  days'  march.  Tlie  intelligence  was  con- 
firmed by  the  rapid  slackening  of  the  hostile  fire.  Gnn  after  gun  vas 
withdrawn  from  the  Imperial  works,  brigade  after  brigade  was  seen  re- 
tiring oyor  tlio  ])lain.  There  could  no  longer  be  any  doubt  that  the  king 
had  nobly  fullilled  his  promise.  The  burgher  guard  quitted  the  walls,  the 
whole  popidftti on  gave  itself  nj)  to  the  transports  of  the  hour.  At  night 
but  few  of  the  garrison  returnetl  to  their  posts.  The  whole  city  was  soon 
buried  in  sleep.    It  was  the  last  sleep  of  tiionsands. 

Tilly  had  actoallj  raised  the  siege  on  the  assnrance  of  tie  near  ap- 
proach of  Qnstayns ;  but  the  impetuous  connsek  of  Pappenheim  prevailed 
orer  his  determination.  It  was  finally  resolyed  that  the  latter  general 
should  make  one  more  attempt  to  carry  the  woi  lcs  by  storm,  but  that  if 
be  were  repulsed  the  siege  must  be  definitively  abandoned.  Pappenheim 
immediately  retraced  his  steps,  and  attaeked  flip  wall  near  one  of  the 
gates  of  the  new  town  at  seven  o'eloek  in  the  im truing  of  the  10th  May, 
16S1.  The  fev/  defenders  were  soon  overpowered,  and  the  general  himself 
was  the  first  on  tlie  rampart.  Followed  by  a  few  brave  men,  he  dropped 
into  the  street,  and  opened  the  gate  to  the  assaOants. 

FaUranb«ag,  the  Swedish  commandant,  and  after  him  Schmidt,  captain 
of  the  bnigher  guard,  aroused  by  the  noise  of  firing,  hurried  up  to  the 
point  of  action.  It  was  in  vain  that  by  exertions  of  almost  superiiumaa 
vakmr  they  succeeded  in  driving  the  stoi-mers  back  to  the  Teiy  gates ; 
the  walls,  stripped  of  their  defenders  to  feed  the  murderous  conflict  raging 
within  their  circuit,  were  scaled  on  a  dozen  points  at  once ;  Falkcnberg 
fell  almo^^t  at  their  foot,  Schmidt  soon  shared  his  fair,  ;iii(l  Madgebnrg 
fell  with  liis  fall.  The  arrival  of  four  fresh  regiments  of  imperial  infantiy 
cmshed  the  last  hopes  of  resistance ;  by  noon  the  whole  town  was  in  the 
hands  of  PappenheiuL. 

Tilly  now  ^tered  the  dty ;  his  troops  were  disposed  so  aa  to  occupy- all 
the  principal  pomts  and  sweep  the  main  streets  with  ariilleiy;  the 
burghers  were  ordered  to  retire  to  their  homes  on  pain  of  death.  A 
tcmble  silence  reigned  over  the  ^r*  ii  '  as  the  generalissimo  rode  down  the 
long  Unes  of  soldiery.  The  fate  of  40,000  of  his  fellow-creatures  hung  on 
one  word  of  mercy  from  his  lips.  To  his  ctemnl  shame  that  word  was 
never  spoken.  Silently  as  he  came,  so  silently  he  left.  Immediately  on 
his  departure  the  soldiers  bm  st  their  ranks,  and  tiimg  themselves  like 
famished  wolves  on  the  devoted  city. 

And  now  ensued  a  scene  at  which  humanity  shudders — horrors  which 
the  pen  dares  not  portray.  Men,  women,  and  children,  every  age  and 
either  sex,  were  inrolved  in  one  sweeping  massacre.  Hie  ferocions 
soldieiy  of  Pappenhehn  tossed  little  children  from  pdnt  to  point  of  their 
pikes,  or  flung  them,  still  living,  into  the  flames.   Fifty-three  women 
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were  beheaded  in  a  single  church.  The  city  was  set  on  fire  in  several 
places.  A  Unitic  tonii)est  sprang*  np  to  fan  the  flames,  and  added  the 
horrors  of  a  general  coutittgratiou  to  the  atrocities  of  a  massacre  that 
flooded  tlic  streets  with  blood.  It  was  in  vuiu  that  some  German  officers 
imploied  Tilly  to  spue  the  liTes  of  their  oountiyinen,  nay,  offered  to  risk 
life  and  limb  in  the  eanse  of  merey.  *'  The  soklMsr  has  made  eztraordiiiMy 
exertions,  and  must  not  now  loee  his  reward,^'  was  the  cold,  stem  reply. 
For  four  days  Magdeburg  was  abandoned  to  her  fate.  In  one  day  COOO 
corpses  were  flung  into  tht'  Klbc.  When  Tilly's  second  entry  put  a  stop 
to  this  s(>pno  f>f  more  tliau  fiendish  barbarity  but  1,400  of  the  inhabitants 
remained  alive:  forty  thonsaud  men,  women,  and  children  liad  been  swept 
into  eternity.  Of  the  whole  city  there  renuirned  but  a  .single  elinrch  and 
a  few  wretolh'  1  lisliernieirs  hut*5.  Never  lia  l  siuh  niter  ruin  fallen  on 
home  of  ei\  liized  uieu  biiico  that  fcarlui  day  w  lieii  die  soldiers  of  Titus 
gazed  from  the  hill  of  the  Temple  on  the  tossing  sea  <tf  fire  that  enveloped 
tiie  cnunbling  rains  of  the  onoe  holy  city  of  Jerasalem. 

A  lond  ciy  of  indignation  and  horror  rose  up  through  the  length  and 
breadth  of  the  land.  As  may  readily  be  sup})c>sed,  the  chief  blame  was  at 
first  laid  on  the  tardiness  of  the  King  of  Sweden;  he  felt  the  impotatioa, 
ttid  vindicated  his  oondnct  in  ati  able  and  convincing  state  paper. 

No  one  was  more  thoroughly  aware  of  tlie  nece.s.sity  of  an  cflfectivc  base 
of  operations  than  the  king.  On  al>andoning  his  grasj)  on  the  coast  it 
became  necessary  to  sccm'e  his  rear,  by  rediieintr  the  various  towns  held 
by  the  Imperialistb  in  the  Duchy  of  Pomerania,  and  driv-ing  them  out  of 
the  country.  By  the  success  of  these  operations  he  fouiid  himself  ou  the 
fhmtiers  of  Brandenburg.  The  Electors  of  Brandenburg  and  Saxony  had 
resolved  to  close  their  territories  against  the  march  of  either  of  the  con^ 
tending  ftwoes,  and  were  prepared  to  enforce  their  decision  by  means  of  an 
army  of  30,000  men.  The  king  felt  the  difficulty  of  the  situation.  It 
would  have  been  in  the  highest  degree  imprudent  to  advanoe  so  long  as  it 
was  in  the  i>ower  of  the  two  electors  to  throw  so  powerful  a  force  on  his 
lines  of  coiimiunication.  li  \vould  have  been  even  more  imprudent  to 
have  attacked  princes  who>e  alliance  was  necessary  to  his  success.  To 
give  them  a  pretext  for  a  junction  with  Tilly  would  liavo  been  little  short 
of  madness — would,  indeed,  have  brought  hib  army  to  the  very  verge  of 
annihilation.  He  therefore  determined  to  try  in  the  first  instance  the 
effect  of  negotiation  f  but  his  request  for  a  passage  through  Kiistrin  was 
met  on  the  part  of  the  Elector  of  Brandenbui^g  by  a  demand  for  the 
surrender  of  Spandau,  recently  occupied  by  the  Swedes.  The  king, 
though  chafed  to  the  soul  by  this  instance  of  ingratitude,  withdrew  his 
troops  from  the  fortress  without  a  moment's  delay.  But  while  the  elector 
was  congratulating  himself  on  the  sncccss  of  his  policy  the  Swedish  army 
suddenly  appeared  before  Berlin,  and  called  on  him  to  decide  between 
peace  and  war.  The  defences  of  the  city  were  too  feeble  to  resist  an 
attack,  and  the  ra])idity  of  the  king  s  movements  had  frustrated  all  hope 
of  an  intervention  on  the  part  of  the  other  elector.  An  accommodation 
was  at  last  effected  by  tiie  mediation  of  the  ladies  of  the  electoral  family ; 
the  fortresses  of  Kustrin  and  Spandau  were  given  up  for  the  space  of  a 
fortnight  to  the  king,  and  his  way  was  thus  opened  np  to  the  frontiers 
of  Saxony.   At  this  point  the  only  ayailable  road  was  closed  by  a  body 
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of  ^^ax'on  troops :  ftny  advanoo  m  this  directioii  m'otiH  have  led  to  an 
immediate  engagciiiont,  Cinsfavns  had  come  (  >  iiL^it  for,  not  no^niiist, 
the  elector:  the  pernianeiit  hostility  of  Haxony  ^vollld  have  rendered  it 
impossible  for  the  Swedes  to  extend  their  op^ratiuiis  into  the  heart  of 
Qermauy,  where  the  king  was  sure  of  an  enthusiastic  reception.  Gustavus 
Wm  therefore  obliged  to  enter  on  »  seoond  negotiation,  and  while  it  wcs 
dragging  on  its  tedious  length  reoeiyed  the  tenrible  intelligence  of  the  fall 
of  Magdebnrg.  In  the  bittemefls  of  his  soul  he  avowed  his  intention  of 
abandoning  the  war.  Fortunately  for  his  glory,  he  was  roused  by  a  letter 
from  the  Elector  of  Brandenburg,  demanding,  in  a  pannqrsm  of  terror  on 
account  of  the  pnccef>«  of  Tilly,  restitution  of  the  fortresses  of  Kiistrin  and 
Bpandau,  the  term  for  which  they  were  lent  to  the  king  hfivin":  now 
expired.  Tlie  king,  roused  to  indignation  by  the  insolence  of  this  message, 
marched  again  against  Berlin,  and,  by  the  threat  of  an  immediate  assault, 
forced  the  elector  to  au  alliance  offensive  and  defensive ;  this  done,  he 
entrendied  himself  strongly  at  Werhen,  abont  seyenty  miles  north  of 
Magdeburg.  Here  Tilly  marched  S|;«inst  him.  Bat  the  genersHssimo^s 
career  of  triumph  had  culminated  at  Magdebmg.  He  was  repulsed  in 
two  desperate  attacks,  and,  having  exhaiuted  the  surrounding  country, 
was  forced  to  retreat  with  a  loss  of  6000  men. 

The  emperor  was  now  weary  of  the  neutrality  of  the  Elector  of  8axony. 
Elated  by  tTu>  sncccss  of  his  army  at  Magdeburg,  he  conceived  himself 
inesistil  le  in  the  field.  Accordingly  he  ordered  Tilly  to  effect  a  junction 
with  the  division  of  Fiirstemberg,  and  march  into  the  electorate.  The 
generalissimo  was  only  too  happy  to  have  an  oppoilunity  of  quartering  his 
trom  in  the  rich  and  untouehied  fields  <tf  Baxcmy.  He  mardied  forthwith 
on  Lclpsic  at  the  head  of  an  army  of  40,000  men.  Th»  elector  protested 
iuTsin;  Tilly  continued  his  march,  plundermg,  burning,  and  slaying  as 
he  went.  At  length,  after  a  pitiable  attempt  at  bravado,  and  an  equally 
pitiable  display  of  vacillation  and  terror,  tiie  elector  threw  himself  into 
the  arms  of  Gnf^tiivns,  and  had  the  mortification  to  find  his  outpourings  of 
enthusiastic  admiration  and  inviolable  attarlim.  nt  received  with  the  coolest 
inditTerence.  In  answer  to  his  fi  autic  appeals,  the  king,  who  had  every 
cause  to  distrust  his  fidelity,  demanded  concessions  of  the  most  liiuniliating 
character.  The  elector,  on  bis  part,  was  only  too  willing  to  grovel  m  the 
dust  before  his  expected  ddiTcrer,  The  king*s  demands  were  not  merely 
aeoeded  to,  but  eren  exceeded.  On  reoeiving  this  proof  of  the  earnestness 
of  his  new  adherent,  Gustavus  gave  way  at  once  to  the  natural  nobilily  of 
his  temper,  and,  stipulating  only  for  the  loan  of  a  sufficient  sum  to  supply 
his  army  with  one  month*s  pay,  broke  up  his  camp  and  directed  his  march 
on  Saxony.  ' 

Now  occurred  one  of  the  most  critical  junctures  of  the  war.  Tilly  lay 
at  Leipsic  with  about  40,000  men.  Tlie  armies  of  the  elector  and  king, 
each  about  18,000  or  19,000  strong,  lay  at  a  distance  of  about  two 
uuirches  from  him  and  from  each  other.  From  his  position  and  his 
enonsowi  superiorily  in  force  he  might  hATe  dealt  bis  blows  to  i^ht  and 
left  in  ^uidc  succession,  and  witii  terrible  effect^  or  at  all  erents  Imve  en- 
deavoured to  hold  the  king  at  bay  for  twenty-four  hours  with  the  diyision 
of  Pappenheim  or  Fiirstembeig,  while  he  overwhchned  the  Saxons  with 
the  rest  of  his  amy.   Subsequent  eyents  showed  that  the  forces  of  Saxony 
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would  have  proved  anything  bnt  foi-niidable  antagonif^ts.  The  Tilly  of 
bygone  yojiis  would  not  have  hesitated  for  a  moiuont ;  bnt  the  Nemesis  of 
Magdeburg  hiuig  over  the  sold  of  her  destroyer.  The  general  who  had 
declared  that  in  ft  maidi  iv|th  so  skilfiil  a  player  as  Gustariis  Adol|»hiia  it 
was  dangerous  (o  lose  the  most  insignificant  piece,  now  all  bnt  threw  upL 
the  game.  The  long  without  meeting  the  B%ht6st  opposition  effected 
junction  with  the  Haxons  at  Duben,  about  ten  miles  in  front  of  Tillyi  on 
the  4th  September,  16di. 

Gustavus  had  now  many  reasons  to  force  an  action.  His  anny  was  as 
stronf?  as  ever  he  cnnM  hope  it  to  be,  wliiio  a  few  days  would  bring  large 
reiiif(;rcemeni?  to  his  enemy's  camp.  His  only  fear  lay  in  his  doubts  of 
the  steadiness  of  the  raw  levies  of  Saxony.  Should  they  prove  imeqnal 
to  the  assault  of  the  veterans  of  Tilly,  the  SvvetUsh  army  might  be  called 
upon  to  defend  its  positions  against  an  enemy  of  more  than  double  its 
strength.  The  elector  used  all  his  eloquence  in  the  council  of  war  against 
the  possibility  of  such  a  contingency.  It  is  not  likdy  that  GnstaTUS  had 
any  great  respect  for  the  arguments  of  his  ally,  still,  affcer  mature  deli- 
beration, ho  issued  tlio  order  to  adTance. 

On  the  other  hand,  Tilly  was  unwilling  to  commit  lumself  to  the  chances 
of  an  action  before  the  arrival  of  the  strong  corps  of  Tiefenbach  and 
Altringer.  But  the  impetuosity  of  Pappenheim  triumphed  over  the 
scruples  of  Km  header.  Yet  nieu  said  that  many  au  omen  of  ill  had  filled 
the  superstitious  mind  of  the  general  with  gloomy  anticipations  of  defeat. 
Perhaps  his  foregone  conclusion  as  to  the  hopelessness  of  success  may  have 
oontiibnted  to  his  &ilure  on  the  great  day  of  trial*  All  his  former 
militaiy  ability  seemed  to  have  deserted  him  at  this  juncture,  and  the  dis* 
position  of  his  army  was  such  as  almost  to  hare  ensured  his  defeat. 

His  positicm  on  the  slope  of  a  low  range  of  hills  overlooking  a  wide  and 
level  plain  was  fonnidable  enough,  but  he  managed  to  neutralise  all  its 
advantages  by  the  grossncss  of  hi^  errors,  both  of  omission  and  commission. 
He  omitted  the  most  favourable  opportunities  of  checking  the  march  of 
the  king  through  the  single  narrow  pac;B  that  led  to  the  battle-field.  He 
permitted  him  to  deploy  C{\lmly  and  leisurely  into  line.  He  drew  uj)  his 
own  forces  in  one  long  line  of  heavy  unmanageable  brigades.  There  was 
not  SO  much  as  a  single  regiment  in  reserve,  and,  worse  than  all,  Uie  whole 
of  his  artillery  was  posted  on  the  hills  far  in  rear  of  the  main  body  of  the 
army.  It  is  quite  plain  that  beyond  a  certain  point  any  forward  move- 
ment of  the  Imperialists  would  effectually  silence  tiie  fire  of  their  own 
gans;  nor  could  these  latter,  cimibrous  and  clumsy  as  they  were,  be 
easily  moved  down  to  snp])oi't  an  advance.  And  lastly,  therc^  was  no  force 
whatever  at  hand  to  repel  au  attack  on  tliis  arm  by  any  hostile  body  that 
might  penetrate  into  the  roar  of  the  Imperial  army. 

The  accompanying  plan  (Plate  I.),  which  been  constructed  from  a 
compaiiiion  of  the  histories  of  Bulow  and  Chapman,  ami  the  contemporaneous 
details  of  the  Swedish  IntelligenGer,  will  show  the  dispositions  oif  the  two 
contending  hosts  on  the  eventful  morning  of  the  7th  of  September,  1681. 
There  is  veiy  great  uncertainty  as  to  many  of  HIm  movements  on  both 
sides  throughout  this  memorable  day.  The  art  of  despatch-writing  wan 
then  only  in  its  infancy,  and  few  of  the  hands  that  grasped  the  sword  were 
conversant  with  the  use  of  the  pen.   The  whole  history  of  the  battle,  in- 
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fact,  is  involved  in  the  deepest  obscnrity.  I  ha\  u  endeavoured  to  follow 
what  seemed  to  me  the  most  reliable  authority  on  each  point.  If  I  have 
erred,  I  have  done  float  all  events  in  good  company. 

Between  the  two  armiee  lay  a  wide  plain,  which  bad  been  recently 
ploughed,  and  was  now  parched  by  a  long  continuance  of  dronght.  The 
sun  and  the  wind  were  both  in  Tilly's  favour,  and  the  latter,  sweeping  over 
the  fields,  drove  donso  clouds  of  dust  into  tlie  faces  of  the  Swedes.  A 
little  lioforc  noon  the  king,  in  accordanco  witli  the  chivalrons  fspirit  of  the 
time,  sent  a  herald  to  Tilly,  rcqncsting  him  to  commence  the  battle.  Tlic 
generalissimo  responded  by  discharging  three  cannon-shots,  which  were 
answered  by  tlie  Hwedes  with  the  same  number.  The  cannonade  now 
became  general,  and  was  kept  up  fur  two  Uunrs.  Tlicn  Pappenheim  drew 
his  cavalry  off  to  the  h;ft,  for  the  purpose  of  outflanking  the  Swedes,  and 
donbluig  up  their  whole  line  by  taking  them  in  rear.  To  connteract  this 
-design  Baner,  bmging  up  the  seven  cavaliy  regiments  forming  the  reserve 
of  the  fii'st  line,  drew  them  up  at  a  right  angle  to  the  rear  of  the  Swedish 
right.  Tln^  line  was  completed  by  one  of  Hepburn's  foot  regiments  of  the 
second  line,  which  took  up  the  space  intervening  between  Bauer's  extreme 
right  and  the  village  of  Klein  Podelwitz.  Pelotons  of  musketeers  were 
placed  l^etwceti  the  intervals  of  the  Swedish  lioi  se,  and  the  movement  was 
effected  with  such  rapidity,  that  Bnner  firndy  established  in  his  new 
position  before  Pappenheim  was  able  to  come  to  the  charge.  As  he  came 
on  With  his  wonted  impetuosity,  the  Swedish  musketeers  delivered  their 
fire  with  fiital  effect  among  his  crowded  squadrons ;  and  immediately  after^ 
wards  Baner*s  cavalry  broke  in  on  his  disordered  ranks.  At  the  same 
time  ihe  infantry  regiment  of  Holstein  Gottoip,  which  had  followed  the 
Austrian  general  from  its  post  on  the  extreme  left  of  the  centre,  being 
outstripped  by  the  rapid  advance  of  the  cavalry,  was  left  exposed  in  the 
middle  of  the  interval  between  the  two  annies.  Here  it  long  made  a 
gallant  re!=5isff\]iec  witli  matchlock  and  ]»ilve  to  fin-  repeated  charges  of  the 
cavalry  of  i'  lnlami,  Init,  its  ranks  being  at  length  broken  by  the  heavy 
fire  of  the  Swedish  artillery  and  mnsketeers,  the  J^nlanders  charged  home. 
Tlie  Holsteiners  still  resisted  with  heroic  courage,  even  after  this  disaster, 
but  the  Swedish  sabres  plied  well  theu*  bloody  work,  and  the  whole  regi- 
ment fell  almost  in  the  order  of  its  formation. 

While  Baner  was  repulnng  charge  after  charge  by  the  tactics  I  have 
described,  a  terrible  disaster  had  bef&len  the  allied  left.  TUly,  in  the  first 
instance,  led  his  own  centre  to  attack  the  Swedish  centre  and  left;  but,  his 
own  batteries  becoming  masked  by  his  advance,  and  being  himself  received 
by  Torstcnson  with  a  withering  fire  of  artillery  that  ploughed  deep  lanes 
through  his  heavy  battalions,  he  was  forced  to  retire  io  hh  original  posi- 
tion. Here  he  attached  himself  to  his  right  wing  under  Furstemberg,  and 
both  generals  now  fell  with  the  utmost  fiuy  on  the  Saxon  army.  The 
resistance  hero  was  for  some  time  stubborn  enough,  but  when  the  best  of 
the  Saxon  cannoniers  had  been  picked  off  by  the  Imperialists,  and  the 
loQg  line  of  glittering  sabres  rolled  on  closer  and  closer  to  their  van,  they 
lost  hearty  broke,  and  fled  in  the  wildest  confusion,  headed,  as  might  be 
expected,  by  their  gallant  elector,  and  leaving  their  camp,  and  the  whole 
of  their  crpiipage  and  artillery,  at  the  disposal  of  the  victors.  Amheim 
contrived  to  extricate  two  or  three  regiments  of  cavalry  from  the  general 


Digitized  by  Google 


330  G£RMAN  CAMPAIGNS  OF  GU8TAVUS  A]X)LPUUS. 

nmtf  and  to  lead  them  to  a  post  ol  Beonrity  bdiiiid  tlie  ranks  of  Gufttayim 
Horn ;  the  rest  burst  away  with  a  celerity  that  might  hare  been  riyalledy 

but  hardly  exceeded,  by  a  padc  of  beagles. 

The  position  of  the  Swedish  left  was  now  critical  in  the  extreme.  Tilly 
in  his  pursuit  of  the  Saxons  had  penetrated  far  into  their  rear,  and,  had 
this  advantage  been  promptly  followed  np  on  his  part,  the  Swedes  might 
have  had  to  mourn  a  signal  defeat,  }h\t  here  one  of  the  most  fatal  errors 
of  the  Imperialist  system  of  warfare,  that  of  allowing  au  ai-my  U)  de^^e- 
nerate  into  a  band  of  plunderers,  came  in  to  thwart  all  his  endeavours. 
The  flight  of  the  Saxons  liad  left  their  camp  exposed  to  the  rapacity  of  the 
Tictors,  and  these  latter,  breaking  their  niua,  flung  themselTsa  likewobres 
on  their  prey.  In  a  £bw  minntes  an  oiganused  body  of  at  least  S0,000 
men  had  melted  into  a  mere  mob.  It  was  only  after  a  considerable 
interval  of  time  that  their  generals  were  able  to  draw  8,000  or  9,000  men 
round  their  banners,  and,  coYering  these  by  the  fire  of  the  captnxed  artilleiy, 
they  led  them  direct  against  the  Swedish  left. 

Gustavus  Horn,  one  of  the  ho<t  generals  of  the  age,  had,  however, 
improved  the  respite  so  unexpectedly  t^'vaiited  him  to  the  very  utmost,  by 
retiring  the  forces  under  his  commaiKi  till  they  formed  an  obUise  angle 
with  the  centre.  The  king  also  Imn  ied  up  to  the  spot,  and  by  his  orders 
Hallos  three  regiments  of  cavalry  attached  themselves  to  the  extreme  left 
of  the  new  position,  and  were  there  joined  by  the  two  remaining  regiments 
of  infiuitiy  of  Hepbum*s  brigade ;  the  centre  regiment  of  the  right  wing 
was  now  ordered  np  to  complete  the  line,  and  in  a  few  minntes  made  its 
appearance  at  its  appointed  post. 

And  now  ensued  u  struggle  grim  and  great :  pike  crossed  pike,  sword 
clashed  Tvith  swortl,  and  man  grappled  with  man ;  fiercely  and  sternly 
they  fought,  as  wolf  with  -wolf,  as  ship  with  storm,  as  river-fiood  with 
tide;  regiment  after  regiment  plnnged  into  that  wild  tempest  of  lire  and 
steel ;  regiment  after  regiment  staggered  buck,  torn  and  bleeding  at  every 
pore.  Collenbach*8  Swedes  perished  man  by  man  in  their  ranks  as  they 
had  stood ;  Hall  fell,  as  a  soldier  should,  the  first  in  a  fiery  charge.  The 
l^ons  of  Austria  mshed  on  again  and  again  in  one  long  line  of  glittering 
^steel ;  again  and  again  they  reeled  back,  pierced  through  and  through  by 
the  murderous  fire  of  their  foes.  Faster  yet  thinned  the  Swedish  ranks, 
but  they  still  repelled  ereiy  assaidt  with  the  high-toned  valour  of  a 
veteran  army  in  whose  breasts  the  lustre  of  a  himdrcd  victories  has 
eflfaced  the  conception  of  defeat.  Re<luein_i^  their  ranks  to  three  deep, 
thoy  still  sho'^rcfl  an  injpen('ti-a])le  fn mt,  aiid  poured  in  a  fire  that  swept 
through  the  liosiile  ranks  like  the  brand  of  a  destroying  angel.  Mean- 
while the  king,  by  a  masterly  movement,  decided  the'  result  of  the  day. 
Infonned  by  Baner  that  Pappenheim  after  seven  desperate  charges  had 
been  driven  in  an  eccentric  direction  from  the  field,  and  placing  the  utmost 
reliance  on  the  persistence  of  the  obstinate  resistance  of  Hepburn  and 
Horn  to  the  dense  ma«Aeft  of  the  enemy,  he  took  the  extreme  left  of  his 
centre  as  a  pivot  and  wheeled  his  troops  round  on  this,  so  as  to  change  the 
disposition  from  the  two  sides  of  an  obtuse  angle  to  a  right  line  extending 
obliquely  across  the  plain.  By  this  magnificent  manccuvre  he  i-olled  the 
detachments  still  occupying  the  enemy's  original  lino  of  battle  one  upon 
the.  other,  chased  them  in  the  utmost  disorder  from  the  field,  carried 
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battery  after  battery,  till  the  whole  hostile  ai-tiUeiy  had  fallen  into  hi? 
liands,  and  immediately  brought  it  to  bear  on  the  rear  of  the  Imperialists. 
The  turning  point  of  the  battle  had  now  come.  Amheim's  Saxons 
])lu(  krfl  up  heart  of  grace  to  charge  the  enemy  in  flank.  Detachments 
fi  <  in  the  Swedish  riglit  and  centre  came  up  rapidly  on  the  rear  of  the 
eiR'iiiy,  already  suffering  severely  from  the  fire  of  the  artillery  that  had 
fallen  into  the  hands  of  the  king.  Horn  seized  the  mcmient  of  Amheim's 
success  to  rush  on  with  his  \v hole  line,  and  the  Imperial i^ib  wavered,  broke, 
and  fled  before  his  charge.  Fonr  regiments  of  infantry  and  one  of  cayalry 
alone  sustained  the  ancient  reputation  of  the  Imperial  arms.  Closing 
their  ranks,  Ihey  hoxst  through  the  circle  of  their  enemies,  gained  a  small 
wood  in  Tear  of  Tilly's  first  position,  and  held  it  with  heroic  valour  against 
all  the  off  its  of  the  king  in  person  till  the  shades  of  evening  fell.  Then, 
reduced  to  600  combatants,  they  took  advantage  of  the  darkness  of  the 
night  to  retire  from  the  position  they  had  so  long  and  so  gallantly  main- 
tained. 

So  was  fought  the  famous  fight  of  Leipsic.  The  conquered  army 
melted  aAvay  into  a  mere  mob.  Eight  thousand  of  their  number  were 
left  upon  the  field;  the  whole  of  their  artillery,  as  well  as  that  captiu-ed 
from  the  Saxons,  m<Hre  than  a  hundred  standards,  and  500  prisoners,  fell 
into  the  hands  of  the  king.  The  loss  of  the  Saxons  was  estimated  at 
2,000,  that  of  Oie  Swedes  prohahly  did  not  fall  short  of  1,500. 

Material  trophies  were,  however,  the  least  raliiable  results  of  this 
glorious  day.  Not  only  had  a  victory  been  won,  but  a  reyolution  achieved. 
Tlie  Imperialists,  v,  ith.  cYery  advantage  of  position  and  numbers,  had  been 
UTinble  to  hold  their  own.  The  legion  and  the  phalanx  after  the  lapse  of 
ccntiyies  had  met  again  in  hostile  array.  Of  the  legion  not  a  rank  had 
been  broken,  of  the  phalanx  but  600  had  retreated  with  untamisli  d 
honour,  and  but  2000  presented  themselves  at  headquarters  on  the  nigiii 
that  succeeded  the  batUe« 

The  king's  moTements  during  the  next  few  months  are  more  important 
in  a  political  than  in  a  military  point  of  Tiew.  Between  September  1631 
and  April  1632  he  received  the  suhmission  of  almost  all  Gei-many  be- 
tween me  Elbe  and  the  Rhine,  the  Danube  and  the  North  Sea.  He  was 
everywhere  hailed  by  the  populace  with  tumultuous  joy.  The  Prot^tant 
states  of  the  empire  attached  themselves  enthusiastically  to  him.  Tlie 
outlying  territories  of  the  liCague  fell  into  his  hands.  Bohemia  Avas  con- 
quered by  the  Saxons.  Creuznach  yielded  to  the  chivalrous  daring  of 
Lord  Craven,  l>onainvt)rth  to  the  martial  geniuR  of  Hepburn.  Niirembei'g, 
the  richest  and  most  powerful  of  the  free  town.s  of  Germany,  became  the 
king*8  most  devoted  ally.  Tilly,  in  consequence  of  superior  orders,  was 
forced  to  ahstain  from  offensive  operations,  and  to  confine  himself  almost 
entirely  to  the  re-organization  of  his  army.  Swedish  detachments  moved 
about  in  his  vicinity  with  the  most  perfect  impunity;  even  tiie  Idug  once 
gave  him  an  opportunity  of  striking  a  blow  with  the  greatest  probability 
of  a  successful  issue,  hut  still  his  urgent  request,  urged  almost  with  tears 
in  his  eyes,  to  be  allowed  to  deviati;  from  the  cautious  system  enforced  on 
bim,  met  with  a  short  nnd  <lecided  refusal.  At  length  when  tlie  king, 
having  dentroyed  all  the  outlying  dependencies  uf  the  League,  niuinfestly 
showed  lu3  intcntiQ^  of  striking  at  its  heart,  the  veteran  was  recaUed  to 
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the  defence  of  Bayam,  tlie  land  of  his  nativity,  and,  taking  up  a  position 
on  the  right  bank  of  the  Lech,  between  AngBbai^  and  Raini  and  brealdiig 

down  all  the  bridges  and  seizing  all  the  boats  on  the  liverj  on  the  very 
verge  of  his  fatherland,  and  at  the  head  of  the  last  reserve  of  his  faith^ 
awaited  with  a  soldier's  joy  the  npproaeli  of  liIs  antagonist. 

The  Biyer  Lech,  ordinarily  an  insignificant  stream  enough,  l>ut  now 
swollen  hy  the  Tneltini,'  of  tlie  ^\  inter's  snows  into  a  furious  torrent,  here 
swept  round  a  jioint  of  land  in  tlie  shape  of  an  isosceles  triangle,  of  which 
the  vertex  was  turned  towai-ds  the  enemy,  «ind  the  base  formed  by  a  small 
but  rapid  offshoot  of  the  main  stream.  The  legs  of  the  tiiangle  were 
lined  with  heavy  batteries,  behind  theee  was  a  deep  wood,  still  faiths  in 
the  rear  a  strong  breastwork  held  by  a  laige  body  of  musketeers.  ^  Behind 
this  again  was  the  little  stream  just  referred  to ;  then  came  a  huge  redoubt, 
garrisoned  by  the  bulk  of  Tilly's  forces,  and  commanding  the  whole  posi- 
tion by  its  fire.  To  llie  rear  of  all  these  extended  a  range  of  heights  on 
which  the  army  miglit  fonn  again  if  forced  to  abandon  the  shelter  of  their 
entrenchments.  Finally,  from  the  confonnatioti  of  iho  ground,  reinforce- 
ments could  be  despatched  to  any  point  along  tlic  chord  of  an  arc,  while 
the  enemy's  movements  must  be  made  round  tlie  circumference. 

Gustams  Adolphns  came  up  in  force  on  the  3rd  of  April,  1632,  and 
immediatt  ly  undertook  a  close  reconnaissance  of  the  enemy's  position. 
His  eagle  glance  at  once  detected  an  oversight  that  utterly  marred  the 
efficiency  of  Tilly's  scheme  of  defence.  He  saw  in  a  moment  that  the 
generalissimo  had  entirely  overlooked,  or  never  attached  the  slightest 
importance  to  the  fact,  that  the  Swedish  hank  of  the  river  was  about  ten 
feet  higher  than  his  ovrn.  T<>  prevent  Tilly's  becoming  sensible  of  this 
error,  he  contrived  to  withdraw  his  attention  by  various  feints  on  the 
remoter  portion'<  of  the  line  of  defence,  '^vhile  by  quietly  tnhing  jiossession 
of  this  post  he  s6enred  af  once  a  commanding  elevation  and  a  point  from 
which  he  could  diject  a  converging  tire  on  the  enemy.  Tlie  whole  Swedish 
army  was  trained  to  engineering  operations,  and,  working  on  tliis  oeeasion 
under  Hie  eye  of  tlieir  sovereign,  tliey  threw  up  during  tlic  night  a  formid- 
able cham  of  earthworks,  which,  before  dawn,  were  mounted  with  72 
heavy  pieces  of  ordnance  in  three  batteries,  bearing  respectively  on  the 
vertex  and  the  two  sides  of  the  triangle.  As  soon  as  the  light  would 
permit^  they  opened  fire.  Tlicir  balls,  crossing  each  <  *t1u  r  in  three  direc- 
tions, swept  eveiything  before  them,  effectually  previ uting  tlic  despatch  of 
reinforcements  from  the  rear,  and,  tearing  huge  l)ranches  off  the  trees,  flung 
them  among  the  Imperialists,  where  they  bore  down  whole  ranlcs  at  a 
time.  Tlie  enemy  replit'd  with  vigoni-,  but  from  the  lower  level  of  their 
^batterics  their  shot  generally  striRk  the  liaiil^  or  pa??sed  ovor  the  heads  of 
the  Hwedes.  It  so  happene'l,  also,  that  the  wind  was  blowing  fresh  from 
the  Swedish  to  the  Lnpcrial  camp,  and  the  king,  ever  alive  even  to  the 
most  trivial  point  in  his  favonr,  forthwith  ordered  large  fires  of  wet  ivood 
and  straw  to  be  kindled  all  along  the  front  of  his  line,  and  the  smoke 
ftom  these  and  the  artillery  floating  across  the  river,  soon  enveloped  the 
Imperialist  lines  in  dense  clouds  of  vapour.  Under  this  cover  a  small 
body  of  Swedes  crossed  the  stream  from  their  own  right,  and,  unperceived 
by  the  enemy,  threw  up  a  triangular  breastwork,  of  the  kind  then  called  a 
sconce,  as  well  for  their  own  protection  as  to  serve  as  a  tSte  d$  pent,  A 
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bndgc  iiad  iiit  aiiwhile  been  ]ireparcd,  and  was  thrown  across  during  the 
night,  and  tlie  whole  army  received  ovdov-^  to  ])rcpare  to  cross  over  on  tlie 
following  morning.    But  tlie  passage  was  already  won  witliout  their  know- 
ledge.   Tilly  had  fallen  mortally  wounded  about  noon,  and  with  him  the 
oonfidenee  of  flie  army.   Any  further  resistance  was  intended  merely  as  a 
cow  to  a  foregone  resolittion  to  retreat   The  Duke  of  Bavaria,  who  had 
succeeded  to  the  commaiid»  led  the  army  out  of  the  entrendiments  under 
the  shade  of  uight,  and  finally,  acting  on  the  dying  advice  of  the  gene- 
ralissimo, abandoned  his  capital  and  his  territories  to  the  victor,  and  seized 
the  important  city  of  Ratisbon,  behind  the  strong  fortifications  of  which  he 
was  not  only  secure  against  any  sudden  attack  un  the  part  of  the  king,  but 
was  placed  in  the  most  favourable  position  for  covering  the  route  of  the 
army  that  was  fast  assembling  under  the  banners  of  Wallenstein  on  the 
frontiers  of  Bohemia. 

^  After  the  battle  of  Leipsic  the  Imperial  CJoml  hud  again  opened  nego- 
oations  with  this  great  commander,  tiien  living  in  sullen  retirement,  but 
in  mcjre  than  royal  splendour,  on  his  vast  Bohemian  estates.  After  a  long 
negodation,  in  which  the  pride  of  Vienna  was  hmnbled  to  tiie  yeiy  dnst^ 
he  at  length  accepted  the  command  of  an  army  to  be  raised  in  his  own 
name,  to  be  officered  by  his  own  creatores,  and  to  be  as  absolutely  under 
his  own  control  as  the  Swedish  force<?  were  imder  that  of  their  own 
sovereign.  The  urgency  of  the  case  in  time  overcame  the  scniples  of  the 
Imperial  advisers,  and  Wallenst*  in  ^va>  empowered  to  ojum  recruiting 
places  m  all  parts  of  the  Austrian  domiuious,  and  in  three  months  f<tuud 
himself  at  the  head  of  an  army  of  40,000  seasoned  soldiers.  With  this 
force  he  drore  the  Saxons  ont  <rf  Bohemia,  forced  the  Elector  oC'  Bavaria 
not  merely  to  join  him  with  his  arm^,  bnt  eren,  to  the  inexpressible 
chagrin  of  the  latter,  to  submit  to  his  autiioriiy  as  generalissimo,  and 
then,  tiuTiing  the  heads  of  his  columns  westward,  marched  straight  on  the 
free  city  of  Niiremberg,  the  most  dcTOted  of  the  allies  of  the  king. 

Wallenstein's  plan  of  operati(-)i>*  was  boldly  and  ably  conceived,  wad 
indeed  of  the  very  highest  order  of  strategy.  The  king,  conducting  a 
campaign  in  lands  which  had  been  but  recently  suljugated,  and  in  many 
of  which  there  existed  a  party  strongly  opposed  to  his  authority,  had  been 
compelled  to  divide  his  forces  into  seven  corps  d'armee.  ITis  left  wing 
rested  on  the  shores  of  the  Baltic,  his  right  on  the  eternal  snows  of  the  Alps. 
A  hundred  and  twenty  thousand  men  served  under  tiie  standard  of  Sweden ; 
Ids  opponent  conld  muster  bnt  half  the  number  j  yet  with  these  he  was  about 
to  throw  himself  in  overwhelming  strength  on  ibe  most  vital  point  of  the 
Swedish  line^  threatening  to  divide  their  whole  army  in  two,  and  to  intercept 
the  king's  communications  with  his  own  country.  So  ably  were  hia 
measnres  conceived  as  to  learo  Gustaviis  no  choice  between  hunying  up 
to  the  defence  of  Niiremberc:  ^vith  whatever  forces  he  could  call  round  him 
at  the  moment,  and  abiUiduiiing  ihc  contest.  It  was  hardly  to  be  expected 
that,  if  Niiremberg  should  prove  a  second  Magdeburg,  even  the  most 
devoted  of  the  king's  allies  would  feel  themselves  bound  to  keep  iaith 
with  a  general  whose  cautious  tactics  had  led  him  to  prefer  his  own  safety 
to  a  march  through  friendly  countries  to  the  relief  of  a  great  and  flourish- 
ing ciily,  whose  only  error  had  been  its  entire  devotion  to  his  cause.  The 
soundness  of  Wallenstein's  reasoning  was  proYcd  by  the  result.  Tlie 
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king,  seeing  at  once  the  critical  nature  of  the  juncture,  am'ved  almost 
unattended  in  Niireml>erg,  marked  out  the  limits  of  an  enirenclied  camp, 
cxluirled  tlic  burf^lu  i-s  to  strain  every  nerre  as  well  t<>  complete  it  accord- 
ing t<j  the  plans  he  furnished  as  to  Ruriound  their  city  with  walls,  proinis- 
at  the  same  time  to  return  to  them  in  a  few  days  with  as  imposing  a 
force  AH  he  could  mu£>ter.  The  citizeiiii  canied  out  the  kiiig^s  recoounen- 
dfttioiui  witk  spirit  and  energy.  Seneral  i^bommA  Ubomni  wm  at  onct 
«et  to  work.  On  the  ie?enth  cUy  after  tiie  digging  of  tlie  fint  tmdi  tlie 
kiog^s  annj,  1 6,000  strong,  enteMd  the  eiiriiidied  camp ;  on  tlie  fowteenik 
the  works  wer<  i  t'ported  to  l)e  fully  completed. 

Poitanately  for  the  city,  Wallenstein's  rate  of  progreaaioii  at  this  crisk 
vas  not  remarkable  for  its  rapidity.  His  inactivity  was  probably  a  part 
i)f  his  general  ]ilan,  and  was  assumed  for  the  purpose  of  giving  the  king 
full  time  to  fall  into  the  trap  laid  for  him,  and  of  forcing  h\m  U)  risk  a 
battle  before  Niiremberg  witli  an  enemy  of  nearly  foui*  times  his  own 
strengt^h.  His  o>vn  boast,  in  lLcd,  while  on  the  march,  that  four  days 
would  show  who  was  to  be  master  of  the  world,  he  or  Guistavusj  Adolphus, 
seems  to  point  irresistibly  to  this  conclusion,  and  his  subsequent  oondiui 
to  ehcyir  hofw  little  he  was  piepaied  for  the  hemere  opposed  ta  his  progreea 
hy  Hhe  Tigorons  and  rapid  measures  of  tiie  King. 

The  fiunous  oamp  cf  Niiremberg,  the  Tonres  Vedras  of  Protestant 
Germany,  formed  a  yast  circle  roimd  the  city ;  was  defended  by  a  chain  of 
redoubts,  batteries,  and  Innettee,  mounted  inth  npwards  of  300  pieces  of 
artillery,  and  held  by  an  army  of  16,000  disciplined  .soldiers,  who  might 
at  need  receive  considerable  assistance  from  the  city  itself,  the  whole 
•youth  of  which  had  been  organised,  and  was  being  rapidly  trained  to  umis. 
It  was  w  atered  by  the  liiver  Pcgiiitz,  wliich  divided  it  almost  into  e(pial 
portions,  and  supplied  with  the  necessities  of  life  by  the  magazines  of 
2^iiremberg,  which  had  been  stocked  with  a  full  year's  supply  of  provisions, 
and  indeed  for  many  weeks  oontinned  to  sendfkni  40  to  50,000  pounds  of 
bread  daily  into  the  eamp.  f^ally  orders  had  been  sent  to  Oxens^eima, 
ehanoellor  and  general  of  Sweden,  to  ooUeot  all  OQ%ing  detachments  of 
Ihe  army,  and  hnny  wp  to  Kuemberg  wilh  eveiy  arailable  horse  And 
man. 

The  army  of  Wallenstein,  folly  60,000  strong,  arrived  long  before  the 
fidl  completion  of  the  Swedish  works  (»f  dofenro.  His  lieutenants,  taking 
into  account  the  great  dispaiity  oi'  numbers  between  th(?  forces,  and  the 
inadequacy  of  the  king's  means  to  su}>]t]y  eveiy  jiortion  of  so  vast  a  circle 
of  fortifications  with  a  competent  garrison,  urged  an  immediate?  attack. 
But  even  Wallenstein's  resolution  failed  before  that  grim  array  of  earth- 
works. "  We  have  had  enough  of  battles,"  said  he,  "  let  ns  now  try  a 
eampsign  of  famine.**  He  aeootdbgly  entrenched  himself  on  and  at  the 
foot  of  a  series  of  heights,  about  fonr  miles  to  the  west  and  sonth-west 
of  the  king,  and  there  patiently  awaited  the  reeoH. 

And  now  ensued  one  of  the  most  terrible  struggles  recorded  in  histoiy. 
Two  armies,  the  total  mimbers  of  which,  before  the  conclusion  of  the  ooii- 
test,  amounted  to  120,()00  men,  independently  of  the  ijopnlation  of  Niirem- 
berg, swollen  to  nearly  tbe  same  number  by  the  influx  of  the  inhabitants 
for  many  miles  round,  sat  (|uietly  down  to  test  each  other's  enditrance  of 
pestilence  and  famioe.    Strange  to  say  too,  the  originator  of  this  fearful 
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experiment  setmied  to  be  the  very  one  wliu  would  suffer  moist  from  it.«j 
effects.  The  city  of  Nuremberg",  in  spit<i  of  the  vast  numbers  dependent  oa 
itii  reboui'pea,  was  long  equal  to  every  demand.  On  iliu  otJier  inkud,  Wal- 
ksatein  bad  no  tnagazmoa  of  mij  importaace,  and  was  obliged  from  tlie 
yerj  first  to  d^end  akuoat  exdusirelj  en  siurrouading  coqntiy  for  his 
0V|^2iai,  «ttd,  as  tibis  becHiias  exkaiiBted,  to  send  out  foraging  parties  in 
ouNdeSi  whose  diameters  inoreasad  saiudbly  eveiy  day,  while  the  king,  frum 
s  deabe  to  bear  as  lightly  as  poaaibk  on  the  derotioiL  of  the  faithful  cil^, 
eikdesTOiDed  also  to  procure  from  the  same  source  the  largest  possible 
proportion  of  the  food  requisite  for  the  subsistence  of  his  army.  As  a 
natm-al  result,  the  whole  distiict  became  a  scene  of  desjierate  encounters, 
in  which  success  was  generally  on  the  side  of  the  Swedes.  One  immense 
convoy  of  upwards  of  12,000  cattle  and  1,000  waggons  fell  into  their 
hands  after  a  combat  that  assumed  almost  the  proportions  of  a  battle. 
Famine  now  bsgan  to  rear  its  head  in  the  camp  of  Wallenstein,  and 
pestilenoe  went  with  it  hand-jn-liand.  The  kbg*s  amiy  was  indeed  hr 
from  tree  from  contagious  dia^ders^  but  famine  as  yet  there  was  none. 

On  the  15th  day  of  the  eampaigu  of  famine,  Qnstavus  was  joined  by  his 
long-OKpected  reinfira^ements,  and  now  found  himself  at  tlie  bead  of  an 
army  of  70,000  men.  But  this  formidable  accession  of  strength  brought 
with  it  its  perils  as  well  as  its  advantages.  At  this  ])oint  the  resources  of 
the  heroic  city  broke  do^s^-n.  There  were  neither  suHirie'it  mills  to  grind 
nor  ovens  to  bake  the  daily  bread  of  upwards  of  200,0OU  men,  women,  and 
children.  Famine  now  began  to  rage  as  fiercely  in  one  camp  m  in  the 
other.  It  is  impossible  to  state  Wailenstein  s  loss  ;  bui  Ihui  oi"  iho  Swedes 
was  from  1,200  to  1,400  a-week.  Gustavus,  sick  at  heart  of  these  scenes 
of  ndsery,  offered  baitie  again  and  agam ;  but  Wallenstein,  though  suffer* 
isg  still  more  than  his  antagonist,  refused  to  leave  the  shelter  of  his 
entrenchments.  At  length  the  king^s  patience  gave  way,  and,  on  the 
ftQrd  of  August,  1632,  the  fifty-eighth  day  of  the  oampaign,  leaving 
his  camp  in  diaige  of  the  militia  of  Niiremberg,  he  marched  out,  deter*' 
mined  to  force  nn  engagement  at  all  hazards. 

Early  on  the  following  monn'iTT,  the  Swedish  ai-my  drove  in  the  Aus- 
trian outposts,  and  marched  direct  on  the  camp.  Wallensteiu's  centre  was 
posted  on  a  range  of  heights  between  the  rivers  Biber  and  Rednitz.  The 
hill  tiuil  crumbling  ruins  of  the  castle  of  Altenburg  formed  the  key  of  the 
position,  and  were  protected  against  a  hostile  attach  by  deep  trenches, 
redoubts,  bartieades,  and  palisades,  and  were  mounted  with  a  hundred 
niaees  of  heavy  aitilieiy.  The  only  approadi  was  by  a  tongue  of  land,  so 
omited  in  extent,  that  not  more  than  500  men  oould  advance  at  any  one 
time  to  the  attack,  and  the  defence  of  this  passage  was  entnisted  to  the 
approved  valour  of  a  body  of  500  Scotch  and  Irish  musketeers,  under 
Captains  Gordons  and  Butler.  These  choice  troops  held  their  ovm  with  a 
courage  that  has  never  been  surpassed.  Battalion  after  battalion,  the 
flower  of  the  Swedish  army,  rushed  up  almost  to  the  very  muzzles  of  their 
pieces,  battalion  after  battalion  recoiled  under  their  steady,  rapid  fire. 
But  every  success  diminished  the  number  of  the  defendeis,  while  the 
attack  was  constantly  fed  by  fresh  supplies  from  the  rear.  At  length  the 
Swedes  burst  through  the  enfeebled  ranlis  of  their  antagonists,  and  forced 

thoir  wnar  to  tiio  veiy  loot  of  the  entmduiMiitat  Hexe  tboy      met  by 
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:i  unirderous  front  and  riaiikiug  fiie,  to  uliich  they  were  unable  to  make 
any  reply.  It  was  no  longer  a  battle,  but  a  massacre.  It  was  iii  vaiu 
ihati  with  unriyalled  com*age,  they  attempted  to  hew  down  the  palisadeB^ 
or  even  to  tear  them  up  with  their  hands ;  in  Tain  that  regiment  sue^ 
ceeded  regiment  in  the  bloody  work  from  the  yangnard  to  the  last  reaerve. 
After  a  combat  of  ten  honrs*  diu^ation,  the  king  was  forced  to  withdraw, 
with  a  loss  of  2,000  men.  A  single  gleam  of  success  had  indeed  relieved 
the  disasters  of  the  day,  where  Duke  Bemhard  of  Saxe  Weimar,  the 
favourite  lieutenant  of  the  had  carried  a  height  that  commanded  the 

old  castle.  But  even  here  fortune  proved  false,  for  the  ascent  being  found 
impracticable  for  artillery,  the  duke  was  ordered  to  retire  at  nightfall. 
The  command  was  conveyed  to  him  by  Sir  John  Hepburn,  of  Athelstane- 
ford,  the  hero  of  Leipsic,  who,  though  present  only  as  a  spectator,  having 
.  quitted  the  Swedish  service  a  daj  or  two  before,  in  consequence  of  » 
quarrel  with  the  king,  could  not  find  it  in  his  heart  to  refuse  a  sernce  of 
danger  at  the  uigent  request  of  his  old  and  once-loTed  leader.* 

The  Swedes  withdrew,  sadly  and  silently,  to  their  camp.  They  had 
suffered  their  first  repulse,  and,  for  the  first  time,  felt  the  bitterness  of 
defeat.  Wallenstein,  on  the  other  hand,  had  justified  the  high  value  he 
had  set  on  his  seiTices,  and,  for  the  first  time  for  upwards  of  two  years, 
had  dispelled  the  gloom  of  the  court  of  Vienna  by  the  fitrange  tidings  of 
a  victory. 

Gustavus  remained  a  fortnight  longer  before  Niiremberg,  but  then  pity 
for  tlie  faithful  city  and  valiant  army  that  were  pining  away  under  the 
combined  influences  of  pestilence  and  famine  overcame  his  resolution.  On 
the  seTentj-second  day  of  the  campaign  he  again  offered  battle,  nay,  even 
tempted  fortune  by  marching  his  army  almost  round  the  hostile  camp  in 
the  vain  hope  of  luring  Wallenstein  to  the  encounter.  The  generalissimo 
looked  on  calmly  as  regiment  after  regiment  filed  by  his  inaccessible  post* 
Enough  of  battles  had  been  fought,  and  he  had  succeeded  in  the  campaign 
of  famine. 

The  Iving,  leaving  a  strong  garrison  in  NUremberg,  now  marched  into 
Bavaria  for  the  purpose  of  reducing  the  few  towns  that  still  held  out  for 
the  elector.  From  thence  he  was  suddeidy  recalled  to  the  scene  of  his 
former  triumphs. 

Wallenstein,  possibly  for  the  purpose  of  intiniidating  the  elector  by  the 
actual  presence  of  danger  into  an  alHanoe  with  the  emperor,  had  taken 

*  A  few  words  as  to  the  after-fate  of  thki  gallant  officer  may  not  be  out  of  place.  Altar 
resigning  his  Swedish  commission,  he  was  appointed  to  a  high  command  in  the  army  of 
France,  and  subsequently  became  colonel-in-cluef  of  the  Scotch  regiments  transferred 
from  fbe  Swedish  to  the  French  eBkabluhment,  While  serring  in  this  capacity,  he  fdt 
mortally  wounded  at  the  siege  of  Saverne  by  the  side  of  Henri  de  la  Tour  d'Auvergne, 
afterwards  known  to  history  as  the  great  Turenne.  The  baton  of  Marshal  of  Franof', 
at  that  moment  on  its  way,  arrived  only  in  time  to  be  placed  on  tlte  liero's  bier.  Hia 
Scotch  foUowets,  tnuufenred  to  diis  ooantiy  in  the  reign  of  Churlee  U.,  were  embo<Ued  in 
a  regiment  that  has  since  upheld  the  glory  of  England  for  two  centuries  in  every  qi;:irtcr 
of  the  globe,  with  a  courage  that  no  peril  could  daunt.  Long  as  the  fame  of  England 
lires,  long  as  there  is  honour  for  discipline,  valour,  and  endurance,  long  as  the  historian^ 
page  and  the  poefs  song  glow  with  the  memoriee  of  the  deathless  brave,  in  lowly 
cottage  and  in  lordly  hall  there  will  be  v  arn  r  ni  veterans  to  boast  that  the  flame  of 
valour  shone  no  more  brightly  in  the  breasts  of  Hepburn  and  his  companions  than  in 
tbeir  milttaiy  dewendante  of  the  prwrat  daj,  the  Fint  or  Bcfyal  Bcigimeiit  of  the  Line. 
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the  oppoi-tiinity  of  leading  his  army  into  Baxony  during  the  absence  of 
the  electoral  army  in  Silesia.  His  anny  behaved  on  the  present  occasion 
with  6T6a  more  than  their  accustonied  cruelty.  The  fiekLs  were  plundered, 
the  TilUiges  burnt,  and  the  peaaante  nuinleTed  all  aloxtg  the  line  of  march. 
In  Mb  cQetraw  the  elector  appealed  again  to  Qnatayns,  and  was  not 
deoeiyed  in  his  estimate  of  the  geneioa^  of  his  ally.  The  king  hurried 
lip  to  Niiremberg  at  the  head  of  a  smiul  body  of  cavalry,  dispersed  the 
Imperialist  detachments  in  the  neighbourhood,  and,  having  thus  prorided 
for  the  safety  of  the  city,  withdrew  the  greater  portion  of  the  garrison, 
and  passed,  by  forced  marches,  towards  the  scene  of  danger.  Reinforce- 
ments flocked  to  his  •^tiLiuiurd  I'rom  all  quarters,  and,  on  his  arrival  at 
Kanmbnrg,  lie  found  iiimself  at  the  head  of  20,UU<)  men. 

VV^allenstein  had  thus  a  second  time  diverted  the  course  of  war  from  the 
territories  of  the  League  j  and  now,  for  the  second  time,  found  Iximself, 
thoQgh  inferior  in  foroe  on  the  whole,  decidedly  superior  on  the  point  of 
action.  Changing  his  tactics,  he  now  marched  straight  on  Nanmburg  at 
the  head  of  m  army  of  40,000  men  and  offered  the  king  battle,  which 
the  latter  in  his  turn  refused,  seeming  at  the  same  time  so  busily  employed 
in  the  construction  of  an  entrenched  camp,  that  Wallenstein,  fully  per- 
snaded  that  In's  opponent  had  resolved  on  a  repetition  of  the  campaign  of 
famine,  not  only  gave  up  all  idea  of  any  further  active  operations  at  so 
advanced  a  jjeriod  of  the  year,  and  put  his  men  into  winter  quarters,  but 
even  yielded  to  Pajjpenheinvs  entreaties  to  be  allowed  to  march  with 
nearly  half  the  army  to  the  relief  of  Cologne,  then  hardly  pressed  by  the 
forces  of  Holland. 

An  intercepted  letter  from  Count  Colloredo  betrayed  the  intelligence  of 
this  movement  to  the  king,  while  almost  at  the  same  time  he  received  in- 
formation of  Wallenstein's  retirement  into  winter  quarters  in  the  neigh^ 
bourhood  of  Liitzen.  "  Yerily,"  said  the  king,  "  the  liOrd  hath  delivered 
him  into  my  hand."  He  immediately  broke  up  his  camp,  and  marched 
straight  against  the  enemy. 

Three  cannon-shots  from  the  tower  of  Weissenfels,  where  Count  Col- 
loredo kept  watch  and  ward,  announced  to  Wallenstein  the  approach  of 
the  kint!:.  Ili-"^  cool,  clear,  intellect  rose  at  once  to  the  level  of  the  crisis. 
Orders  were  issued  without  a  moment's  delay  to  all  his  outlying  detach- 
ments to  fall  in  on  the  main  body ;  and  Isolani  was  despatched  with  a 
large  body  pf  cayaliy  to  retard  the  progress  of  the  enemy  to  the  utmost. 
Messengers  were  also  sent  off  in  hot  haste  to  command  Pappenheim  to  re- 
trace his  steps  and  hurry  up  witii  his  whole  force.  A  position  of  considerable 
strength  in  the  neighbourhood  of  Lutzen  (see  Plate  III.)  was  selected  for 
the  scene  of  action.  As  corps  after  corps  came  up  it  was  marched  off  to 
its  appointed  station,  till  every  favourable  point  along  the  whole  hue  was 
manned  by  nii  adequate  garrison.  All  night  long  mattock  and  spade  were 
plied  with  energy  and  skill,  till  positions  originally  weak  acqiured  all  the 
elements  of  strength,  and  those  that  were  naturally  strong  became  almost 
impregnable.  Hour  after  hour  fresh  accessions  of  strength  poured  into 
the  camp,  till  the  generalissimo,  fully  convinced  of  the  completeness  of 
his  dispositions  and  fully  confident  of  his  ability  to  hold  out  till  the  scale 
should  be  turned  in  his  favour  by  the  arrival  of  Pappenheim,  at  length 
gave  his  wearied  army  the  welcome  signal  of  repose 


Digitized  by  Google 


338         Q£BMAN  CAHPAIGKg  OF  GUSTAVUi  AD0LPHU8. 


The  treaclicry  or  incompcti  ncc  of  their  guides  impeded  the  progress  of 
the  Hwedes  iai  more  tliaii  the  opposition  of  IsoIahI.  At  length,  after 
much  tedious  wandering  to  iind  fto^  thej  found  themflelfM  tl  uightifall  in 
pvesetiGe  of  the  enemf .  The  Tarioos  oorpe  took  up  theif  pofltttom  in 
order  of  bsttle,  the  wh(4e  mmj  tras  ordered  to  stand  to  its  aima  before 
daybreak,  and  the  attack  to  commence  at  the  rising  of  the  sun. 

The  kiii<<'<:  onlor  of  battle  varied  but  little  from  that  which  had  been 
so  successful  at  Leipsic.  He  drew  up  his  army  in  two  lines  with  a  reserre 
to  each,  ftiid  intermixed  his  onralry  with  niTisketeers  as  bef^3ro.  Tlic  high 
ron'l  fi  uiu  Wcissenfels  to  Leipsic  ran  in  fnmt  of  his  Ht>o  nt  a  distance  of 
4i)i)  or  600  yards.  Bdiind  this,  but  rather  nearer  to  the  road,  lay  the 
bulk  of  the  luipcrial  army. 

The  disposition  of  \V  altciistoiu  s  anny  remains  a  mysteiy  to  this  day. 
My  plan  is  derived  from  the  Swedish  Intelligencer,  and  shows  the  appear- 
ance that  the  Imperial  army  presented  to  an  eye^tnees  on  the  day  of 
the  battle.  Bj  a  mannecript  plan  hi  Wallenstdn*0  own  hand  it  appears 
that  his  infantry  mardied  in  twelve  divisions  to  the  field  on  the  ere  of  the 
encounter.  Eight  of  thesCj  according  to  the  Swedish  Tntelligoncor,  were 
visible  in  the  first  line.  Following  a  vahiaUle  hint  of  the  Rev.  Mr.  Chapman, 
1  have  adopted  tlii'?  arraTigcment,  and  placed  the  foitr  other  brigades  in 
reserve.  It  is,  ln.Avever,  only  fair  to  state  that  the  correctne!«^<  of  this 
view  may  lie  impugned,  that  the  position  of  the  reserve  is  founded  merely 
on  guess-work,  and  the  whole  must  be  simply  taken  at  its  value.  It 
seems,  however,  almost  iui|>0H.sible  to  suppose  that  a  general  of  Wallen- 
stein^s  ability  could  have  repeated  Tilly's  eiTor  in  drawing  out  his  army  in 
one  long  line  without  any  reserve,  or,  as  is  generally  reported,  have  massed 
his  infantty  in  five  huge  squares,  each  flanked  by  a  sort  of  turret  <^ 
musketeers,  four  of  these  squares  forming  a  diamond  in  the  centre,  and 
the  fifth  lying  at  some  distance  on  the  right.  The  very  names  of  Wallen- 
stein's  lieutenants  on  the  day  of  battle  are  as  mtieh  a  matter  of  question 
as  tlie  disposition  of  his  forces.  Some  authors  assign  the  command  of  the 
left  wing  to  Hoik,  others  to  Oo  tz.  It  is  well  known  that  the  former  was 
a  eonsidorable  distance  in  the  rear  a  (hiy  or  two  before  the  engagement, 
and  I  am  therefore  inclined  to  give  this»  hououi*  to  Hoik,  who  certainly  was 
always  present  with  tUc  main  body.  Tlie  only  thoroughly  ascertained  facts, 
indeed,  as  to  the  Austrian  order  of  battle  are  the  sttrn  realities  that  pre- 
sented themselves  to  ^e  Swedes  as  they  marched  to  the  attodc.  Wallen* 
stein  had  seized  the  highway  in  front  of  his  position,  had  deepened  the 
trenches  that  ran  along  its  oonrse,  and  lined  them  with  a  strong  body  of 
musketeers,  supported  by  a  batteiy  of  seven  heavy  guns  in  position  ott  a 
slight  eminence  in  the  rear,  and  had  secured  a  flanking  fu*e  by  occupying 
a  hill  in  front  of  Liitzcn,  and  at  the  right  of  his  line.  Three  windmills 
that  stood  on  the  crest  of  this  eminence  were  occnpted  liy  his  ti*oops.  In 
front  of  these  was  a  battery  of  fourteen  guns,  and  several  enclosed  gardens 
in  the  immediate  ricinity  wer(>  strongly  garrisoned,  and  their  walls  loop- 
holed  kn'  nuiskrtry.  Pai)jienheim  had  taken  about  20,(100  men  with  him, 
but  it  is  more  ditiicult  to  estimate  the  nunil  <ors  of  those  who  n  iuained  to 
contest  tiie  field.  The  totals  given  by  different  authors  vary  in  amount 
between  12,000  and  80,000.  From  a  comparison  of  authorities,  and  the 
appearance  of  Wallenstein^s  line  of  battle  as  shown  on  the  plan,  I  should 
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be  inclined  to  think  that  he  had  about  25,000  men  tinder  his  immediate 
command  at  the  commencement  of  the  engagement,  while  the  king's 
forces  could  scarcely  hare  amounted  to  more  i£an  20,000. 

The  Swedes  wero  drawn  up  in  line  of  battle  long  before  somlse^  bnt,  so 
dense  waa  fhe  fog  tiiat  brooded  OTer  fhe  plain,  tibat  Qnstavns,  to  whom 
every  moment,  in  consequence  of  the  prozimity  of  Pappenheim,  was  of 
incalculable  importance,  was  long  compelled  to  delay  the  attack.  At 
laag!^  about  ten  o'clock,  a  few  straggling  rays  penetrated  the  gloom,  and 
were  thrown  back  from  tlic  polished  arms  and  gliltering  pikes  of  the 
Imj^erial  army.  The  king  at  once  gave  the  siq-Tml  of  battle,  and  placed 
himself,  as  in  many  a  bygone  day  of  glory,  at  the  head  of  the  right  wing. 

The  whole  first  lino  of  the  Swedes  now  rushed  to  the  attack.  Far  to 
the  loft  Dnke  Bcrnliard  scaled  the  hills  in  front  of  his  position,  carried  the 
14-gun  battery,  drove  the  defenders  out  of  their  walled  enclosures,  and 
penetrated  to  tJie  Tenr  foot  of  the  windmills.  But  at  tins  pointy  attacked 
in  flank  and  rear  by  tne  cavalry  of  lEH)lani,  wko  had  crept  round  under  fhe 
Mendly  reil  of  the  fog  that  once  more  enveloped  the  field  in  its  vaporous 
wreaths,  he  was  forced  to  retire  step  by  step  down  the  incline,  till  he 
reached  the  plain,  where  he  halted  to  form  his  ranks  afiresh  for  a  second 
and  more  despcnitf?  as??ault. 

In  the  centre  the  Hwcdcs,  in  spite  of  a  galling  fire  of  mnskctry,  ad- 
vancing with  their  accustomed  impetuosity,  cleared  the  ditches  in  front  of 
their  defenders,  and  still  pres-^iuL  iorward,  crossed  the  hiy^li  road,  captured 
the  first  battery,  encountered  and  routed  the  two  nearest  brigades  of 
infantiy,  and  pom'ed  on  in  apparently  irresistible  strength  through  a  yawn- 
ing gap  in  the  Austrian  line.  The  battle  seemed  all  but  won  in  the  first 
8ho<£  of  arms,  when  WaHenstein,  hurrying  forward  with  a  third  brigade, 
rushed  upon  the  Swedes,  disorganized  and  isolated  by  the  rapidity  of  their 
success.  His  fresh  troops  gradually  drove  their  opponents 'past  the  battery, 
the  high  road,  and  the  thtches,  and  almost  to  the  position  they  had  held 
an  hour  before.  A  thousand  men  had  fallen,  and  not  an  inch  of  ground  . 
was  gained. 

The  king  at  the  head  of  the  right  wing  fell  on  the  enemy's  cavalry 
directly  in  his  front.  He  scattered  the  Croats  and  light  troops  like  chaff 
before  the  wind,  and  after  a  sterner  and  more  glorious  contest  drove  Picco- 
lomini's  heavy  cavalry  off  the  field.  At  this  moment  he  was  informed  of 
the  disasters  that  had  befallen  his  centre  and  left.  EntruBtiug  the  com- 
mand of  the  right  wing  to  Gustavus  Horn,  and  ordering  Colonel  8teinbok*8 
Smaland  regiment  of  cavalry  to  follow  at  foil  speed,  he  galloped  towards 
the  point  of  danger ;  unfortunately,  in  consequence  of  the  density  of  the 
fog,  and  his  own  shortness  of  sight,  gradually  getting  closer  and  closer  to 
the  enemy.  An  Imperialist  corporal,  who  had  observed  the  respectful 
manner  in  which  every  one  had  made  way  for  the  king  as  he  passed  along 
in  front  of  his  line,  now  ordered  one  of  the  musketeers  beside  him  to  take 
aim  at  the  tall  officer  on  the  white  horse,  as  it  was  evident  he  must  be  a 
man  of  distinction.  The  musketeer  obeyed,  and  his  slu.t  broke  the  king's 
left  arm.  At  this  monu  ut  a  squadron  of  Swedish  cavahy,  sent  to  cuver 
tiieir  leader,  rode  up  and  received  him  into  their  ranks.  A  cry  of  terror 
rose  among  them  at  the  sight  of  his  blood.  He  endeavoured  to  reassure 
Us  oompamofis  at  the  fors^  hut  in  a  few  moments,  foeling  the  pain  of  the 
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wound  iatoUrable,  he  requested  the  Duke  of  Sue  hnuiaharg  to  Wad  Idm 
out  of  the  battle.  He  Had  pfooeeded  but  a  few  paces  when  «  Moond  eliot 
etraok  him  in  the  back.  Brother,"  said  he,  I  have  had  enough ;  look 
to  jour  own  life and  dropping  the  reins,  fell  heavily  from  his  horse. 
Scarcely  had  In*  toadied  the  prroimd  whon  a  charge  of  Croatian  oflV!\1ry 
swept  up  to  the  spot.  "Who  are  you?"  cried  out  thr  fnrpmo=i,  struck  by 
the  dignity  of  hi'^  aspect,  and  the  siglit  of  the  insignia  of  his  lauk.  "  I 
am  the  King  of  Sweden,"  he  answered,  boldly  and  resolutely,  though  with 
dying  Vi»ice.  The  Croats  rushed  on  immediately,  not  to  save  but  to  slay, 
and  continued  to  heap  wound  on  wound  long  after  the  noble  spirit  hid 
quitted  its  frail  tenement  of  day.  The  body  was  now  stripped  naked,  and 
would  have  been  earned  off  but  for  the  accidental  arriTU  of  a  bodj  of 
Swedish  cavalry,  who  dashed  in  among  the  plunderers,  and  in  their  charge 
passed  unwittingly  oyer  the  spot  where  lay  the  remains  of  their  heroic 
king. 

It  is  beyond  my  purpose  to  enter  into  further  details  of  the  great  battle 
of  Tiiitzon,  the  fiercest  fitrltt  that  ever  raged  on  E«ro])eau  soil.  Buffice  it 
to  say  that  the  Swedes,  under  the  able  conduct  of  Duke  Bendiard  of  Saxe 
Weimar,  aunihilated  in  succession  the  army  of  Wallenstein,  the  cavalry 
of  Pappcidieini,  uuil  the  infantry  that  iullowed  his  march  from  Halle.  It 
was  said  that  of  the  45,000  Imperialists  who  at  different  times  took  part 
in  the  adaon  scarce  one  escaped  without  a  wound.  Of  18,000  Swedes, 
Boots,  and  Gennans  who  had  stood  in  battle  array  that  morning,  but 
9,000  gathered  round  the  bivouac  fires  at  night.  The  search  for  the  body 
of  the  king  was  long  continued  in  vain,  but  it  was  at  length  drawn  forth, 
scarcely  recognisable  indeed  but  for  its  heroic  proportions,  pierced  as  it 
was  by  conntloss  wounds,  and  torn  and  disfigured  by  the  boofprints  of  the 
masses  of  cavalry  that  liad  swept  backwards  and  fonvards  over  the  spot 
throughout  that  long  and  bloody  day.  Brought  to  Erfurt,  it  \vas  there 
consigned  to  the  teal's  and  embraces  of  the  widowed  queen.  For  eighteen 
months  aftenvards  the  c»»fliu  lay  in  her  chamber.  Every  lay  of  light  was 
ezduded,  and  Marin  Eleonora,  dressed  in  deep  black,  sat  day  and  night 
by  the  bier,  as  some  said  believing  that  a  mirade  woidd  yet  be  wrought, 
and  her  noble  spouse  rise  again  to  life  from  his  narrow  lumie.  Twenfy 
years  later  the  sepulchre  of  the  Vasas  was  opened  again,  that  her  worn 
and  wasted  frame  might  be  laid  by  the  side  of  him  whom  she  had  loved 
with  a  love  that  was  stronger  than  death. 

I  have  thus  endeavoured  to  trace  the  militaiT  career  of  one  of  the 
greatest  of  modern  generals  dui-ing  the  two  years  that  were  tlu'  most 
glorii  11- — 1  ut,  alas,  tlie  last !  — of  his  heroic  life.  The  test  of  life  is  Miceess, 
Misiui  tuiu-  may  bear  back  for  a  while,  but  can  never  })ermanently  check 
the  onward  course  of  genius.  The  victor  of  twenty  campaigns  has 
chained  success  to  his  standards,  not  by  favour  of  fortune,  but  by  supe- 
riority of  intelledi.  The  general,  who,  at  the  head  of  but  a  few  thousand 
men,  supported  only  by  the  resources  of  a  poor  and  barren  land,  and 
deseii:od  by  the  aBies  on  whose  assistance  he  had  based  his  firmest  hopes, 
yet  in  two  short  years  bends  beneath  his  sway  lands  ten  times  superior  to 
his  own  in  population,  wealth,  and  military  strength,  who  defeats  every 
comjiotitor  in  the  field  of  war,  who  is  the  originator  of  a  system  of  dis- 
ciplme  that  the  experience  of  two  centuries  has  confirmed,  needs  not  th« 
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feeble  panegyric  that  Hieae  fipe  ootild  bestow.  Hid  hie  life  been  pio- 
longed,  what  a  wondrouB  page  in  history  might  hare  been  bright  with  the 

records  of  his  fam  .  AM  Europe  in  another  year  would  have  trembled 
before  his  frown.  Monarchs  at  this  day  would  have  dated  the  origins  of 
their  lines  from  the  campaigns  of  Gustavus  of  Sweden. 

Yet,  happy  as  he  was  in  his  life,  happy  in  the  love  of  two  great  coun- 
tries, the  cold  Viss  of  the  Angel  of  Death  was  perliap'^  not  the  least  of 
the  blessings  showered  on  his  brief  but  glorious  career.  Bright  and 
straiffht  and  laurel-strewn  was  the  path  that  the  liero's  feet  had  pressed, 
but  Uie  broiid  aud  iiowery  way  that  lay  beyond  stretched  with  many  a 
d6oe]>tiTe  bend  towards  the  treacherous  precipice  to  which  the  fiftir  fiend 
Ambition  was  striving  to  alinre  him  with  sUTOr  voice  and  witching  smile. 
In  inerGj  Death  8tro&  between  the  enchantress  and  her  destined  prey,  and 
saved  him  from  a  struggle  in  which  eren  his  resolute  spirit  might  hare 
failed. 

In  the  thirty-eighth  year  of  his  life,  in  the  pride  of  his  manhood  and 
the  :^fnith  of  his  fame,  died  Gustavus  Adolphus,  the  Lion  of  the  North. 
Old  men  liave  gon*^  to  their  graves  with  the  bitterness  of  a  wasted  life,  of 
talents  lost,  of  o]»porlunities  neglected.  He  rnct  liis  doom  in  the  summer 
uf  liis  da^  s  with  yet  the  purpose  of  his  life  adii*  vnl.  It  was  liis  hand 
that  had  stayed  the  onward  march  of  a  despotism  that  had  tiueatened  to 
inrolTe  the  worid  in  one  vast  monotony  of  slayery,  his  hand  that  hewed 
down  the  Medusa  whose  weird  gaze  was  petrifying  the  life-blood  of  the 
young  nations  of  Christendom,  His  epitaph  is  written  in  deeds.  Of  all 
men  that  ever  lived  he  may  most  emphatically  be  styled  the  liberator  of 
EuKope,  of  this  country  as  well  as  any  other.  Who  can  say  what  might 
have  been  our  fate  if  Austria,  unchecked  in  her  fierce  and  daring  attempt 
on  the  independence  of  mankind,  had  flung  in  the  sword  of  a  Tilly,  a 
Pappenheim,  or  a  Wallenstein,  at  the  time  when  the  cause  of  our  consti- 
tutional liberties  was  treml)iing  in  the  balance. 

The  answer  comes,  comes  from  the  fair  and  fertile  lands  where  the 
stately  city  of  Venice  fades  on  the  bosom  of  the  sea,  that  she  wooed  with 
nuptial  rite,  with  wreath  and  ring,  witii  music  and  wiUi  song,  in  the  days 
of  her  glowing  youth;  from  the  wide  fields  whence  the  Galidan  Tiews 
iriili  tears  the  mighly  dome  that,  upreared  by  pious  hands  of  <dd,  still 
shades  the  sacred  spot  where  moulder  into  dust  the  relics  of  a  himdred 
kings  of  the  high-souled  races  of  Jagellon  and  Piast ;  from  the  boundless 
plains  where  the  mighty  of  the  desert  mustered  myriad  and  myriad  strong, 
when  the  sword  of  tlu'  War  God  flashed  in  the  summer's  sun,  and  earth 
trembled  to  lier  centre  beneath  the  conquering  tread  of  the  Scourge  of 
God.  And  if  no  English  voice  mixes  in  the  dirge  of  nations,  widowed 
of  the  glories  of  the  past  and  robbed  of  the  future's  hopes,  thanlcs  to 
the  good  swords  that  braved  the  tiger  in  his  luir  and  shore  him  of  liis 
demon's  strength;  thanks  to  the  god-like  chief  who  won  Tmth  her 
trimnph  and  Liberty  her  existence  with  his  own  heart*s  blood;  to 
the  statesm&n)  patriot^  and  hero,  without  fear  and  without  reproach,  to 
Gustavus  Adolphus,  the  Lion  of  the  KortJi  I 
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Friday,  FebrtiBX7  38, 1868. 

MAJOfi-G£ii£&AL  J.  £.  POBXLOCK,       in  the  Chair. 


THE  IMPORTANCE  OF  A  KNOWLEDGE  OF  GEOLOGY 

TO  MILITABY  MEN. 

B7  F.  W.  HuTTOif }  Efq.  28d  Bojal  WMi  FtnUbn,  F.6.S. 

There  is  in  the  army  a  -wide-spread  though  undefined  opinion  that  a 
knowledge  of  geology  is  useful  to  soldiei^;  but  how,  and  in  what  way,  it 
is  useful,  many  officers  are,  I  believe,  quite  ignorant;  and  seem  to  be  much 
in  the  same  predicament  as  some  cadets  belonging  to  the  Royal  Military 
Academv  at  Woolwich,  who  were  asked  the  question  at  their  exanunatioa 
two  or  wree  years  ago:  some  answered  that  it  was  a  nice  amasement,and 
kept  them  away  from  the  billiard  table;  others  said  that  it  was  a  fashion- 
able science,  and  therefore  all  officers  ought  to  have  some  acquaintance 
with  it,  so  as  to  be  able  to  talk  about  it  in  society;  while  others  oandidly 
confessed  that  they  tlioiiglit  it  was  of  no  use  at  all. 

It  is  to  try  to  rescue  Geolop:y  from  this  false  position,  and  to  show  that 
the  opinion  of  its  usefulness  is,  in  reality,  M'ell  founded,  that  I  venture  to 
point  out  to  you  this  afternoon  some  of  its  practical  applications  to  military 
science. 

I  do  not  claim  any  originality  for  the  remarks  that  I  am  going  to  make ; 
ihey  are  simply  collected  ftom  Taricns  sonrces,  and  I  wish  particnlarly  to 
acknowledge  the  obligations  that  I  am  nnder  to  Sir  0.  I>eII*s  Principles 
of  Geology,  to  Sir  H.  De  la  Beche's  How  to  Observe,  to  Mrs.  SomervilIe*s 
Physical  Geography,  and  to  my  friends  Professor  Bamsay  and  Mr.  Godwin-* 
Austen. 

The  advantages  to  be  derived  from  a  study  of  the  physical  sciences 
have  been  summed  up  by  Sir  J.  Herscht  1  ns  follows  : 

I.  In  showing  us  how  to  avoid  attempting  impossibilities, 

II.  In  securing  us  from  important  mistakes  in  attempting  what  is,  in 
itself,  possible,  by  means  cither  inadequate,  or  actually  opposed  to  the  end 
in  view. 

m.  In  enabling  us  to  iMscompHsli  our  ends  in  the  easiesty  shortest,  most 
economical,  and  most  efibctnal  manner. 

TV.  In  inducing  us  to  attempt,  and  enabling  us  to  accomplish,  objects 
which,  but  for  such  knowledge,  we  should  nerer  hare  lliou^t  of  undcsr- 
taking* 
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My  object  is  to  show,  in  a  general  way,  how  Geology,  the  branch  of 
physical  scicace  that  investigates  the  structure  of  the  globe  on  which  wo 
live,  and  the  causes  which  influence  that  structure,  bears  upon  these 
points ;  and  why  it  is,  to  military  men,  by  far  the  most  important  of  all 
the  sciences,  and  therefore  tiie  one  to  which  their  attention  should  be  prin* 
cipally  direqtecl. 

It  is  not  necessary  here  to  desotibe  in  detail,  much  leas  attempt  to 
ptoref  ihe  principal  facts  that  liave  been  arrived  at  by  a  study  of  our 
globe:  I  shall  therefore  take  it  for  granted  that  the  surface,  or  crust,  as  it 
is  sometimes  calledi  of  the  earth  is  composed  of  rocks,  not  scattered  in 

conftised  masses  over  the  whole  world,  hut  arranged  in  strata  of  sandstones, 
limestones,  and  clays,  superposed  upon  one  another  in  various  orders; 
that  these  rocks  were  originally  formed  under  water  in  a  nearly  horizontal 
position,  then  consolidated  by  heat,  pressure,  or  by  chemical  agencies; 
and,  after  perhaps  many  oscillations,  have  since  been  raised  into  their 
present  places  by  forces  acting  from  below:  that,  in  these  processes,  they 
hare  often  been  bent,  broken,  and  pierced  by  other  rooks,  such  as  granite, 
greenstone,  &c.,  which  were  at  that  time  in  a  liquid  state,  and  haye  since 
become  hard;  that  the  whole  have  undergone  denudation  *  to  an  enor^ 
mous  extent,  valleys  having  been  scooped  out  and  broken  surfaces  levelled; 
and  that  the  present  configurations  of  mountains,  continents,  islands,  &c* 
are  due  to  these  causes. 

If  then  we  take  for  granted  that  the  shape  and  direction  of  hills  and 
valleys  depend  upon  causes  which  it  is  the  province  of  Geology  to  inves- 
tigate, it  is  evident  that  the  physical  geography  of  a  country  cannot  be 
properly  understood  until  the  geologist  has  shown  how  the  mountains 
have  been  formed,  and  which  are  the  principal  axes  of  upheaval ;  for  it  is 
not  always  the  most  elevated  ridges  that  are  axes  of  upheaval;  Ben  ^evis 
and  Snowdon,  for  example,  the  highest  mountains  in  Scotland  and  Wales, 
.  are  synclinals;!  and,  as  the  wSxtary  geograp^  of  a  country  depends 

*  The  wearing  away  of  tooIcb  by  moving  water«  To  diow  to  what  an  enonuona  extent 

denudation  has  taken  place,  I  may  mention  that  I'rnf,  ?^rr  Ramsay  has  shown  that  tlm 
missing  beds  removed  from  the  summit  of  the  Mendip  Hilis  must  have  been  nearly  a  mila 
in  thickness;  and  he  has  poiated  out  conftiderable  areas  in  South  Wales  where  a  series  of 
ptimary  strata  «f  act  Im  tim  11,000  loets  or  msn  thsa  two  mitei  in  UiiokiiM  have  been 
itfippedoflL 


f  When  strata  are  hpnt  into  undulations,  a  curve  with  its  convex  side  upwards  (a)  is 
called  an  anticlinal;  and  the  line  running  aioag  the  top  of  the  curve,  at  right  angles  to 
the  plane  of  the  paper,  and  from  which  the  strata  slope,  or  dtp,  on  each  side,  is  called  an 
aniielinal  axit.  A  curve  with  its  convex  side  downwards  (6)  is  called  a  tyndiniol;  and 
tTm  line  towar.ls  which  the  bods  dip  is  called  a  syncliual  axis.  It  is  evident  that  a  synclinal 
cannot  have  been  an  axis  of  upheaval;  but  it  may  form  a  mountain,  as  in  the  annexed 
figure. 
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entirely  upon  its  physical  geography^  it  follows  that  an  acquaintance  with. 
Geology  19  necessary  to  be  able  to  study  it  thoroughly ;  for,  although  a 
certain  amount  of  knowledge  can  be  obtained  from  maps  and  books,  j«t  it 
is  only  by  a  knowledge  of  its  geological  atracture  and  composition  that  we 
are  enabled  to  form  anj  correct  idea  of  a  country  without  actual  inspec- 
tion. 

To  explain:  Unlike  plants  and  animals,  the  same  kinds  of  rocks  are 
distributed  all  over  the  earth,  and  assume  the  same  shapes  wherever  they 
may  be;  so  that  the  knowledge  obtained  by  "Studying  them  in  onp  j)I  u!0 
is  available  for  any  other.  Different  kinds  of  rocks  also  form  different 
kinds  of  mountains:  some  present  high  perpendicular  cliflfs  with  rocky 
inaccessible  summits,  bare  of  vegetation;  others  soft  grass-grown  slopes, 
with  rounded  outlines.  Granite  appears,  when  forming  the  tops  of  moun- 
tain ranges,  in  pyramids  or  wedges;  when  forming  the  main  rook  of 
a  countty,  in  truncated  and  shapel^  masses.  Gneiss  and  the  crystalline 
schists  occur  in  high  sharp  needle-shaped  peaks  with  steep  escarpments 
and  deeply  serrated  ridges.  Slaty  rocks  make  a  smooth  and  undulating 
country,  but  when  slate  is  intorstratified  with  hard  schists  it  is  rugged  and 
precipitous.  Trap  and  l)asalt  often  form  perpendicular  walls.  The 
slopes  of  the  unaltered  sedimentary  rocks  are  generally  more  gentle  and 
rounded;  but  dolomite  frequently  appears  in  high  abrupt  peaks.  Insu- 
lated mountains  are  generally  of  volcanic  origin.  That  side  of  mountain 
chains  nearest  the  sea  is  nearly  always  more  precipitous  than  the  opposite 
one^the  south  side  of  the  Alps  for  instance,  and  the  east  side  of  the  Alie- 
ghanies.  In  ranges  that  form  the  boundaries  of  lakes,  or  extensive 
yalleys,  through  which  great  rivers  flow,  the  mountains  nearest  to  the 
river  or  lake  have  graerall}'  the  steepest  slopes.  Kivers  in  a  moun- 
tainous country  are  deep  and  rapid,  usually  with  high  banks,  and  are  in 
general  so  much  embarrassed  by  large  stones  as  to  be  difficult  for  cavalry 
and  impassable  for  carriages,  while  in  plains  they  are  sluggish,  very  tor- 
tuous in  their  course,  often  with  low  marshy  banks,  and  are  generally  full 
of  islands.  When  th(»  strata,  of  which  the  country  is  composed,  are 
arranged  horizontally,  large  level  plains  and  plateaux  frequently  occur,  but 
this  is  seldom  the  case  if  they  are  inclined. 

Again,  as  the  nature  of  the  country  in  which  an  army  is  to  operate  must 
always  be  taken  into  consideration,  not  only  in  all  our  own  arrangements 
and  combinations,  but  also  with  reference  to  the  probable  manceuvres  of 
the  enemy,  it  follows  that  its  geological  structure  and  composition  must 
necessarily  influence  any  morement,  quartering,  or  matters  connected  with 
the  subsistence  of  troops;  and  consequently  all  officers  charged  witli  any 
of  these  ;irrangements  should  possess  a  competent  knovrlcdge  of  that 
science,  i'or,  instance,  in  choosing  ground  for  an  encampment,  especially 
if  for  any  length  of  time,  when  the  drainage  v,  ould  become  of  importance, 
geology  lends  its  aid  in  many  ways.  It  shows  how  to  avoid  wet  clays,  and 
where  to  find  dry  sand  or  limestone.  In  case  of  a  scarci^  of  wood  for 
fuel  it  points  out  where  peat  will  most  probably  be  £nind;  oooasionally 
even  it  might  discover  a  bed  of  coal. 

Peat  is  formed  in  stagnant  basins  from  the  rushes,  sedges,  mosses,  <&c. 
that  grow  in  them;  as  these  die  they  gradually  fill  up  the  hollow,  and 
form  a  bog  of  loose  spongy  vegetable  matter;  m  remains  of  the  plantSi 
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immersed  in  water,  sooa  decay,  become  brown  and  soft,  and  are  eventually 
coDtrarted  into  a  blade  soap-Uke  nuuM,  called  peat  or  tad,  Ebnall  deposits 
of  peat  ore  found  in  almoet  eresy  country:  in  mountidnous  ones,  which 
are  often- nearly  destitute  of  trees,  the  hollows  are  frequently  filled  with  it; 
the  constant  assemblage  of  clouds  upon  the  mountains  favouring  their 
growth  by  a  gradual  but  incessant  supply  of  moisture.  These  bogs  are  of 
course  never  extensive,  and  seldom  exceed  ^ix  feet  in  depth ;  still  they 
might  be  of  great  use.  Peat  is  often  covered  by  a  layer  of  sand  or  vegetable 
mould,  and  would  not  then  perhaps  be  detected  unless  expressly  sought 
for;  it  is  always  found  in  horizontal  beds.  It  is  prepared  in  Ireland  by 
simply  removing  the  surface  soil,  cutting  it  into  bricks  with  a  spade,  and 
piling  them  loosely  together  to  dry :  when  too  wet  to  be  cut,  it  can  be 
moulded  by  pressui^  into  bricks  and  then  dried.  The  Yalue  peat  is  in 
proportion  to  its  dryness,  density,  and  firmness;  the  longer  it  is  kept  and 
^  allowed  to  dry  the  more  it  will  improve:  even  when  well  dried  it  contains 
about  one-tenth  of  its  weight  of  water. 

During  the  war  in  the  Crimea  the  allied  forces  were  partly  supplied  with 
coal  from  Eregli  (Heraclea),  on  the  south  coiist  of  the  Black  Sea.  In 
1855  the  English  government  were  advised  that  this  supply  might  be 
increased  by  following  the  direction  of  the  beds  across  Bithynia,  and  a 
Mr,  Poole  was  sent  out  to  ins^pect  and  I'eport;  but  he  seems  to  have  been 
guided  by  information  obtained  iiooi  the  natives,  and  in  every  instance  to 
have  gone  in  search  of  superficial  peat,  of  which  abundance  is  to  be  found 
about  the  great  lakes.  What  he  ought  to  hare  done  is  this-^starting 
irom  the  coast  section  on  the  Blade  Soft,  he  should  have  made  himself  ac- 
quainted with  the  aspect  and  dimensioiis  of  the  carboniferous  beds,  and 
followed  them  along  their  line  of  outcrop  this  he  could  have  done,  as 
there  arc  no  overlying  formations,  and  he  undoubtedly  would  have  come 
on  some  spot  where  the  coal -seams  were  in  a  convenient  position  for 
working  from  the  surface,  for  they  are  very  numerous.  In  this  case  a 
better  geological  survey  would  have  been  a  great  saving,  for  in  1855  coal, 
delivered  in  the  Black  Sea,  cost  the  government  6/.  a  ton. 

With  respect  to  the  water  supply  of  camps,  the  geologist  is  often  able 
to  decide  whether  it  is  possible  to  obtain  water  by  sinking  wells,  or  whether 
they  would  have  to  be  made  so  deep,  befwe  a  supply  could  be  obtained, 
as  to  be  useless.  Water  is  constantly  passing  upwards  in  the  form  of 
vapour  from  the  surface  of  the  land  and  sea;  it  is  condensed  into  clouds  by 
the  coldness  of  the  higher  r^ons  of  the  air,  and  falls  to  the  earth  again 
in  the  form  of  rain,  hail,  or  snow;  the  greater  part  of  it  then  descends  into 
the  earth,  and  is  accumulated  in  the  various  rocks,  from  which  it  is  dis- 
charged in  the  shape  of  springs.  All  rocks  contain  more  or  less  water, 
but  while  in  some  it  is  kept  there  by  mechanical  means  alone,  and  can 
the)  efoxc  be  easily  obtidned  from  it,  in  others  it  is  held  by  adhesion,  or 
capillary  action,  so  that  simple  drainage  will  not  extract  it. 
•  The  two  things  in  Ihe  structure  of  the  earth's  crust  that  principally  in- 
fluence the  collecting  of  water,  are  the  alternation  of  porous  beds  of  sand 
and  limestone  with  impervious  ones  of  clay,  and  the  fiiults  and  dislocations 
of  the  strata.  When  a  hill  is  formed  of  a  porous  rock  at  the  top,  resting 

*  A  atmtiini  j»nid  to  ontarop  wlwo  it  wum  to  Iho  •urfiMsor 
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on  u  bed  of  cUy  below,  the  water  sinks  tbrough  tbc  upper  stimtum  ta  the 
impmioiig  oDe,  and  tlien,  not  being  aUe  to  peoitfete  fiurtilMry  nuu  out  in 
aprings.  The  miona  -wbj  it  fixmg  difltiael  ^niig%  axid  not  e  contmnom 
OQse  along  the  line  of  oofcosop,  axe  die  ^teqnenoj  of  toarsi  in  the  porous 

rock,  and  the  inequalities  of  the  surfiuse  of  the  subjaoent  olay. 

There  are  two  diffeient'ldnde  of  springs  which  are  caused  by  faults,* 
one  where  the  water  in  a  porous  stratum  is  simply  intercepted  by  the  fault 
and  diverted  to  the  surface,  the  other  where  the  sprinpr  ia  maintained  by 
the  water  being  lorced  up  from  below,  as  in  Artesian  wells. 

To  estimnto  approximately  the  quantity  of  water  received  each  year  in  • 
the  rocks  of  any  given  district,  we  must  know  the  TTiean  annual  rainfall  at 
the  place,  the  amoimt  of  evaporation,  and  the  amuuia  dihchargcd  Irom  the 
surface  by  streams ;  this  last  has  been  calculated  by  M.  Arf^o,  for  the  val- 
ley of  the  Seui%  to  he  about  one-third  of  the  whole  rainiUl.  It  is  impoesible 
to  mj  whet  the  amount  of  evaporation  at  any  partienlar  plaee  n»y  be,  to 
it  depends  on  the  roughness  of  the  surface  exposed,  luod  on  tibe  irind 
blowing  over  that  surfaoe,  as  well  as  on  the  density,  temperature,  and 
dryness  of  the  air.  The  average  ram^  at  London  is  about  24^  inches 
per  annum,  and  it  is  considered  a  heavy  rain  if  an  inch  falls  in  24  hours. 
It  may  also  be  useful  to  remember  that  an  inch  of  rain  over  nn  acre  is 
about  100  tons,  or  22,500  gallons,  of  water.  Besides  these,  we  must  also 
know  the  absorbent  power  of  the  rocks,  their  dip  and  thickness,  the  faults 
and  iibsui  ea  in  them,  and  the  nature  of  tlie  underlying  beds. 

The  simplest  conditions  under  which  water  is  colleoted  in  the  earth,  are 
when  a  bed  of  gravel  or  sand  reals  upon  a  subetratum  of  olay*  Owing  to 
the  porous  nature  of  these  rocks,  and  the  oonsequent  rapidity  with  whioh 
they  aie  cbnuned,  the  supply  of  water  from  the  shallow  wells  sunk  in  a  bed 
of  this  description  Is  very  variable,  and  is  greatly  influenced  by  the  wea- 
ther ;  but  it  depends  npca  the  area  that  is  exposed  to  the  rain  at  a  higher 
level,  and  to  the  position  and  magnitude  of  the  springs  that  How  from  it; 
and,  as  an  assistance  for  calculating  what  a  well  might  be  expected  to 
produce,  1  may  mention  that  loose  sand  or  gravel  w^ill  absorb  about  one- 
third  of  its  volume  of  water,  that  is,  about  two  gallons  per  cubic  foot,  and 
Wiii  part  Avith  nearly  the  whole  of  it  by  drainage. 

The  facility  with  which  water  can  percolate  loose  and  gravelly  soils  is 
very  great.  The  Thames  saturates  the  gravel  through  which  it  flows, 
between  London  and  Bichmond,  to  a  distance  of  several  hundred  feet  each 
time  that  the  tide  rises,  which  is  drained  again  as  it  falls ;  so  that  the  wells 
in  this  tract  regularly  ebb  and  flow.  Cess-pools,  &c.  should  therefore 
never  be  placed  near  wells  of  this  kinl,  is  the  impurities  would  Alter 
through  trom  one  to  the  other  and  render  the  Avater  unwholesome. 

It  appears  by  the  experiments  of  Professor  Ansted  that  a  moderately 
hard  sandstone  will  absorb  from  four  to  five  pints  per  cubic  foot,  and 
part  w4th  most  of  it ;  and  it  is  considered  that,  under  favourable  circum- 
stances, a  deep  well  in  sandstone  will  yield  daily,  to  hard  pumping,  about 
a  million  of  gallons. 

Limestone,  such  as  the  Northamptonshire  oolite,  wSH  absoxfi  ftom  7  to  8 

*  Wiien  tho  strata  on  one  side  of  a  fissure  have  been  moved  upwards  or  downwards 
more  than  on  tlio  tiller  Side  It  is  oaied  a  flmtt.  Thsie  is  a  indt  «t  (e)  in  fig;  2. 
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pints  per  cubic  fuut;  while  cliaik,  Uke  loose  sand,  will  absoi  h  two  gallons 
per  ottbic  fixity  bul  will  part  with  none  of  it  by  drainage  \  a  well,  therefore, 
«ubV  In  it  would  sieyer  oontain  wMer  if  tibe  ehaQc  wero  perfectly  compact ; 
but  it  is  found  m  pniotaoe  tilml  almott  aU  rooks  «re  i«U  of  omeks  through 
wHdi  the  water  flows:  this  is  the  oause  why  wells  soiik  ia  a  ehalk 
coimtty  are  generally  so  deep. 

It  is  evident  that  all  tiiese  wells,  derivlqg,  as  they  do^  ibeir  water  from 
drainage,  must  necessarily  exhaust  the  surrounding  vb^Di;  two  of  them 
ahould  therefore  never  be  placed  close  together. 

There  is.  however,  another  class  of  wells  called  Artesian,  which,  being 
supplied  by  tlio  hydraulio  pressure  of  large  masses  of  water  in  the  interior 
of  the  earth,  may  be  sunk  in  close  proximity.  As  these  wells  are  of  great 
4l^th,  and  take  in  consequence  a  long  time  to  sink,  they  ought  perhaps  to 
be  spoken  of  as  an  enginemng  operation,  nrther  than  having  any  con- 
neetion  widi  ehoeeing  ground  £m  an  enoampment;  but  I  think  that  it  wiU 
be  clearer,  and  take  less  time,  if  I  introduce  than  hera^  together  with  the 
other  means  of  water  supply. 

The  prinoiple  upon  which  Artesian  weUs  depend  is  e9i|ilaiiied  in  the 
dintrrani  (fig.  1.)  Let  A  BCD  be  a  section  across  a  basin-shaped  valley, 
and  let  the  shaded  parts  represent  strata  of  clay,  the  unshaded  part  a 
stratum  of  porous  sandstone.  Rain,  falling  on  the  hills  A  and  D,  will 
soak  through  the  sandstone,  and,  being  kept  up  by  the  lower  clay,  will 
saturate  the  whole  bed  as  high  as  the  level  of  B  C;  it  will  then  run  over 
in  springs.  If  now  a  well  is  sunk  at  H,  through  the  upper  stratum  of  clay 
into  4he  sandstone,  the  water  will  rise  in  it,  by  the  laws  of  hydroelatiosi 
and,  if  it  is  on  a  lower  level  than  B  €,  will  orerflow.  however,  it  is  on 
a  higher  level,  as  at  £,  the  water  will  not  rise  above  0«  Of  course,  if  B 
and  G  are  not  on  the  same  level,  the  water  wiU  only  rise  in  the  wells  as 
high  as  the  lower  of  the  two;  and  also,  if  the  porous  stratum  is  net  patnrated 
to  the  level  of  H,  the  water  in  it  will  not  overflow. 

In  1838  the  total  supply  of  water  obtained  by  Artesian  wells  from  the 
chalk  near  London  was  estimated  at  six  millions  of  gallons  a  day,  and  in 
1851  at  neai-ly  double  that  amount,  the  increase  beinc-  accompanied  by  an 
average  fall  of  no  less  than  two  feet  a  year  in  the  level  to  ^vhich  the  water 
rose.  The  water  stood  commonly  in  1822  at  high-water  mark,  and  had 
sunk  in  1851  to  45,  and  in  some  wells  to  65,  tet  below  high-water  mark* 
This  faet  shows  the  limited  eapaolty  of  the  subterranean  reservoir. 

It  is  absolutely  essential  Ibr  ihe  formation  oi  an  Artesian  well  that  the 
porous  bed  shoidd  tte  between  Uvo  impervious  ones;  but  it  is  not  always 
necessary  that  the  tfbrata  should  have  a  basin  shape.  Sometimes  an  im-t 
peiTious  dyke  *  may  cut  through  the  porous  stratum  and  so  hold  up  the 
water;  as  in  the  diagram  (fig.  2),  where  the  water,  stopped  by  the  dyke  C, 
would  rise  in  the  well  B  to  the  level  of  A.  In  this  case  it  will  be  noticed 
that,  owing  to  the  fault  at  C,  the  water  would  overflow  in  the  well, 
although  its  level  is  higher  than  the  junction  of  the  porous  bed  and  tlie 
clay  at  C. 

Artesian  wells  are  of  the  greatest  use  in  low  and  hvd  distriotSi  wtos 

*  When  a  masa  of  igneous  rook  nmh  as  granite  or  trap  outs  through  liut  ilnta  it  is 
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water  cannot  be  obtained  from  superilciul  springs,  or  by  ordinary  wells  of 
moderate  depth;  for  it  must  be  borne  in  mind  that  the  hills  A  and  D 
(fig.  1)  may  be  at  great  distances  apart.  The  chalk  hills  on  either  nde 
London,  for  example*  are.8ome  40  miles  distant  from  one  ano^ier. 

Artesian  wells  have*  I  believe,  been  snooeBsfuUj  employed  by  the  French 
military  engineers  in  Algeria. 

The  principal  causes  of  failure  in  sinking  these  wells  are  the  numerous 
fissures  anrl  fVinlts  which  abound  in  mme  rocks;  the  unexpected  thinninor- 
out,*  and  change  in  lithological  character,  of  the  rnrks  under  gromid,  and 
the  deep  ravines  and  valleys  by  which  many  countries  are  traversed ;  for, 
where  these  lines  of  natural  drainage  exist,  there  only  remains  a  small 
quantity  of  water  to  escape  by  artificial  openings. 

In  sinking  wells  care  must  be  taken,  when  the  impermeable  bed  sup- 
porting the  water  is  thin,  not  to  cat  tibrough  it ;  ibr  by  so  doing  the  water 
would  be  let  out  into  the  rook  beneath,  if  tiiat  diould  happen  to  be  poxous, 
as  has  very  often  occurred. 

In  order  then  to  select  properly  the  ground  for  an  army  to  encamp  up<m, 
the  sanitary  oificer  attached  to  the  Quarter-Master-General's  department 
with  an  army  in  the  field  ought  to  have  a  good  knowledge  of  Geology:  in 
fact  it  seems  likely  iliat  the  healthiness  or  unhtalthincss  of  a  distrlGt 
depends  chiefly  upon  its  go  >!  )gical  structure  and  composition. 

Dr.  Buckland,  in  the  first  chapter  of  his  Bridgewater  Treatise,  says  that 
"  if  a  stranger,  landing  at  the  extremity  of  England,  were  to  traverse  the 
whole  of  Cornwall  and  the  north  of  Devonshire,  and  crossing  to  St.  David's, 
should  make  the  tour  of  all  North  Walee,  and  passing  thence  through 
Cumberland,  by  the  Isle  of  Man,  to  the  south-western  shore  of  Scotlaiul, 
should  proceed  either  through  the  hilly  regions  of  the  border  counties,  or 
along  the  Grampians,  to  the  German  Ocean,  he  would  conclude,  from  such 
a  joumey  of  many  hundred  miles,  that  Britain  was  a  thinly-peopled  sterile 
region,  whose  principal  inhabitants  were  miners  and  mountaineers. 

"  Another  foreigner,  arriving  on  the  coast  of  Devon,  and  crossing  the 
Midland  counties,  from  the  mouth  of  the  Exe  to  that  of  the  Tyne,  would 
find  a  continued  succession  of  fertile  hills  and  valleys,  thickly  overspread 
with  towns  and  cities,  and  in  many  parts  crowded  with  a  manufacturing 
population,  whose  industry  is  maintained  by  the  coal  with  which  ihe  strata 
of  these  districts  are  abundantly  interspersed. 

A  third  foreigner  might  travel  from  the  coast  of  Darset  to  the  coast  of 
Torkslure,  over  Sevated  plains  of  oolitic  limestone  or  of  chalk,  without  a 
single  mountain,  or  mine,  or  coal-pit,  or  any  important  manuftctory,  and 
occupied  by  a  population  almost  exclusively  agricultural. 

"These  dissimilar  conrlitions  of  three  great  divisions  of  our  country 
result  from  ditlerencLi;  in  the  geological  structure  through  which  our  three 
travellers  have  been  conducted.  The  first  will  have  seen  only  those  north- 
western portions  of  Britain  that  are  composed  of  rocks  belonging  to  the 
primary  and  transition  series  (the  Metamorphic,  Cambrian,  Silurian,  and 
Devonian,  of  modem  geologists);  the  second  will  have  traversed  those 
ierlale  portions  of  ihe  uew-xedosandstone  ibrmation  which  are  made  up  of 
the  detritus  of  more  ancient  rocks,  and  have  beneath,  and  near  them,  in- 

*  When  ft  ftntnai  bMomM  gmdiwlly  Im  and  Im  in  tiiiclmeii  ia  any  direolioa  until  H 
fiiuJly  dinfipean  it  is  Mid  to  thin  ont. 
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estimable  treasures  of  mineral  coal;  the  third  will  have  confiaed  liie;  route 
to  wolds  of  limestone  and  downs  of  chalk,  which  are  best  adapted  for 
sheep-walks  and  the  production  of  com. 

"  Hence  it  appears  that  the  nnmerioal  amount  of  otir  population,  their 
varied  occupationsy  and  the  fundamental  sources  of  their  indnstty  and 
-wealth,  depend*  in  a  great  degree,  upon  the  geological  character  of  the 
strata  upon  which  thoy  live.  Their  physical  ccmdition  also,  as  indicated 
by  the  duration  of  Vitc  and  health,  depending  on  the  more  or  less  salubrious 
nature  of  their  employments  and  their  moral  condition,  as  far  as  it  is  con- 
nected with  tliese  employnients,  are  directly  affected  by  the  geological 
causes  in  wliicli  their  various  occupations  originate." 

From  tliis  we  learn  that  even  a  general  knowledge  of  the  geology  of  a 
country  would  enable  the  commissariat  oflScer  to  judge  whether  it  is  likely  to 
be  UtWB  or  barren,  and  would  point  out  to  him  where  to  look  for  com,  and 
where  for  forage,  where  for  manu&ctures,  and  where  for  beasts  of  burden. 

To  the  military  engineer  a  knowledge  of  geology  is  invaluable,  as  has 
indeed  been  long  recognised.  In  choosing  building-stone,  especially  in 
countries  not  well  known,  he  should  examine  those  exposed  in  sections, 
ascertaining  whether  the  sections  have  been  caused  by  recent  landslips,  or 
if  they  have  been  in  existence  for  ages.  He  must  then  examine  how  the 
stone  has  weathered,  observing  carefully  if  the  changes  have  been  caused 
by  the  chemical  or  the  mechanical  action  of  the  atmospliere ;  that  is,  he 
siioiLld  observe  whether  any  of  its  component  parts  have  united  chemically 
with  those  of  the  air,  or  the  substances  contained  in  it,  or  whether  it  has 
been  worn,  and  the  edges  rounded  ofP,  by  the  friction  of  water,  or  by  the 
expansion  of  ice  formed  in  the  interstices  of  the  stone.  Care  should  be 
taken  to  note  the  structure  of  the  stone,  ascertaining  if  it  is  homogeneous, 
like  compact  limestone,  or  if  it  is  composed  of  substances  which,  when 
exjifOBed.  to  the  same  causes  of  decomposition,  resist  them  unequally :  such 
as  granite  and  conglomerate.  Many  stones  are  soft  and  easily  worked 
when  first  taken  from  the  quarry,  and  afterwards,  on  exposure  to  the  air, 
become  hard,  owing  to  the  evaporation  of  what  is  called  the  quarry-water 
contained  in  them.  Some  of  these  readily  absorb  moisture  agai}i,  Avliile 
others  do  not:  iience  tlie  latter  should  be  preferred.  Some  sandstones  are 
always  damp,  owing  to  the  deliquescent  salts  contained  in  them ;  this  can 
generally  be  cured  by  washing,  them  witii  sulphuric  acid,  which  decom- 
poses the  salts. 

For  building  breakwaters  tiie  specific  gravity  of  the  stone  is  an  im- 
portant considieratiQn;  as  the  greater  the  weight  the  greater  is  the  re- 
sistance o£Sered  to  removal.   In  constructing  piers,  bridges,  &c.  materials 

which  are  good  for  one  part,  may  not  be  so  for  another:  for  instance,  a 
porous  sandstone,  which  may  be  advantageously  employed  if  always  l:opt 
under  water,  is  liable  to  decomposition  when  exposed  to  the  atmospln  l  e, 
particularly  in  those  situations  that  are  kept  alternately  wet  and  dry  by 
the  rise  and  fall  of  the  tide.  Much  information  on  this  head  can  be  ob- 
tained by  studying  the  condition  of  rocks  on  the  banks  of  rivers,  and  on 
the  sea-dioie.* 

*  Braid's Bietliod  of  obtaining  the  reslsiing  power  of  stones  to  froat  \&  a  very  good  one. 
Boil  the  fipecimens  In  a  ntmated  salutioD  of  sulphate  of  soda,  and  then  hang  them  up  in 
VOL,  VI,  2  B 
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ilaving  settled  which  stone  to  employ,  a  knowledge  of  its  dip  will  enable 
lihe  engineer  to  traoe  it  to  other  points,  and  thus  open  quanies  in  pUoee 
where,  but  for  the  help  of  Geology,  lie  would  never  have  thought  of 
looking. 

A  knowledge  of  Geology  will  also  assiflt  him  in  finding  limestone  for 
cement,  sand  i'or  mortar^  slates  for  roofing,  &e.  A  case  wat  occurred  a 
few  years  ago  at  Portsmouth  illustrates  this.    Cement  was  wanted  in  the 

conc;tmction  of  the  new  fdrts.  This  cement  was  made  from  nodules  of 
calcareous  clay  called  septariay  wliich  comi;  ori  nnally  out  of  the  London 
clay;  Init  at  Harwich,  from  whence  the  principal  supply  is  obtained,  they 
have  ])eon  washed  out  of  the  clay  and  are  dredged  up  in  large  qunntities 
from  the  sea.  Now  the  forts  at  Porlsmuuth  are  built  on  the  same  Loudon 
clay  in  which  these  septaria  are  found ;  but,  in  ignorance  of  their  nature, 
Ihey  were  actually  broken  up  to  mend  the  roads,  while  others  were  brought 
by  rul  to  make  cement. 

Creology  will  also  help  the  engineer  to  judge  if  the  rock  on  which  he 
means  to  build  will  affonl  him  a  secure  foundation.  During  the  construe- 
tion  of  Fort  Elson  at  Portsmouth  part  of  the  escarp  wall  subsided,  and 
slipped  forwards;  the  clay  bring  squeezed  xip  in  front  of  it,  as  is  shown  in 
the  diagram  (fig.  3).  This  was  owino;  to  its  havin-T  hcvn  built  upon  the 
London  clay.  The  t  roacherous  nature  of  this  clay,  and  its  great  tervlency 
to  slip,  and  l)e  squeezed  out  Avhen  any  weight  is  put  uj)on  it,  is  well  known 
to  geologists,  and,  I  may  add,  to  railway  directors  and  engineers,  the  cut- 
tings in  it  being  always  a  source  of  trouble  and  expense.  When  the 
South  Eastern  fiailway  was  first  made,  the  slips  in  the  cuttings  through 
Ihis  fimnation  were  so  great  as  occasionally  to  stop  up  the  line;  and  even 
now  the  yibration  produced  by  the  passage  of  trains  often  causes  slides  to 
take  place,  or  loosens  portions  in  such  a  way  that  the  next  shower  brings 
them  doAvn.  If  then  the  weight  alone  of  the  fort,  and  that  even  before  it 
was  finished,  was  sufficient  to  make  the  foundations  give  way,  what  might 
v:e  expect  to  have  happened  afTcr  a  day's  heavy  firing  from  it,  and  after  a 
battering  from  the  enemy's  guns?  IVeeautions  have  now  been  taken 
against  these  accidents;  but,  if  the  knowledec  of  geologists  on  the  subject 
had  been  used,  the  expense  of  pulling  dtiwn  the  sunken  portion  ol'  the  widl, 
and  repairing  it,  would  have  been  saved. 

Jn.  constructing  canals  a  knowledge  of  the  geological  structure  of  the 
cotmtry  will  often  be  a  guide  to  the  engineer  as  to  the  proper  position  of 
the  summit  lereb,  where  he  need  not  fear  the  want  of  water;  and  how  to 
avoid  porous  strata,  which  would  oblige  him  to  go  to  the  expense  of  ren- 
dering the  canal-bed  water-tight.  It  must  be  remembered  that  a  knowledge 
of  the  rocks  on  the  surface  will  not  always  give  a  knowledge  of  those  that 
may  be  cut  into  along  the  line  of  a  canal.  A  thin  stratum  of  clay  nmy 
exist  on  the  siirfiee,  .'ij\d  rest  upon  a  porous  simdstone;  and,  in  following 
the  levels,  tlie  former  may  be  cut  through,  and  the  canal-bed  be  based  upon 
the  sand. 

In  making  roads  the  engineer  whi  alau  find  a  kuowltdgo  of  Geology  of 

a  dry  air.  The  -vjilt  in  crystaHiziiig  n  i'f  pretty  accurately  represent  tlio  furt-e  of  water  in 
freeziug,  aud  will  chip  otf  portions  ul  the  stone.  These  fragments  buiag  coUccted  and 
weighed  will  nprwit  nnmerieaUy  the  roButing  powen  of  tlie  stones,  the  smallest  of 
ooQise  being  the  best 
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great  use  in  showing  him  where  to  cany  thdm  8o  as  to  avoid  a  soft  clayey 
bottom,  which  is  always  clifncult  to  di'ain  and  render  firm;  where  to  fmd 
a  hard  and  porous  rock,  easily  kept  in  good  order;  how  to  avoid,  or  take 
precautions  against,  the  springs  that  so  often  occur  in  the  fltxatificd  rocks i 
and  how  to  prevent  slips  taking  place  in  his  cuttings. 

For  example;  Suppose  that  A  B  (fig.  4)  is  a  section  of  a  valley,  along 
either  side  of  which  it  is  required  to  carry  a  road,  and  let  the  cross  lines 
jfeptesent  the  dip  of  the  strata  that  form  it.  Now  to  the  nou-geological 
engineer  one  side  might  appear  c(|iially  as  ^ood  as  the  other,  but  the 
^^ogist  would  at  onoe  see,  that,  if  the  road  is  made  at  A,  it  would  most 
hkelj  be  wet,  because  the  water  would  run  down  through  the  diYisions 
between  the  strata  ;  that  slips  would  take  place  if  the  dip  is  greater  than 
the  angle  of  repose ;  and  that  the  cutting  would  require  a  slope  at  least 
equal  to  the  dip:  Init,  if  the  road  is  made  at  B,  it  v.'onld  he  dry,  there 
would  be  no  fear  of  slips,  and  the  cutting  might  l)e  made  nearly  perpen- 
dicular. If,  instead  of  a  valley,  the  road  had  to  be  carried  along  either 
side  of  a  hill  with  the  same  dip  (fig.  5),  the  ca;?e  would  be  exactly  the 
reverse,  and  the  road  shonld  be  made  at  A  instead  of  B. 

In  1848  the  Leeds  and  Thirsk  Bwilway  Company  projected  a  tunnel . 
throagh  the  Bramhope  Hills,  from  which  issue  the  springs  and  streams 
ihat  partly  supply  the  Eccup  Sesenroir  bdonging  to  the  Leeds  Water- 
works Company.  la  1845  Mr.  Curley,  a  civil  engineer  and  also  a 
geologist,  was  instructed  by  the  Water  Ciompany  to  make  a  model  of  the 
district,  for  th<3  purpose  of  illustrating  the  geological  and  engineering 
eTidencc  required  in  opposing  the  railway  bill  before  the  Connnittecs  of 
both  Houses  of  Parliament,  nnd  by  wliieli  they  succeeded  in  getting  a 
clause  introduced  for  compensating  the  Water  Company  for  any  loss  of 
water  they  should  sustain  through  the  railway  works.  This  diagram 
(fig.  6)  will  explain  the  facts  of  the  case.  Tlie  strata  ai'c  part  of  the 
miUstonc-grit  n>rmadon,  A  is  a  porous  bed,  and  B  is  impenrious  to  water. 
The  rain,  therefore,  falling  on  the  hills  passes  through  until  it  reaches  Bj 
along  the  top  of  which  it  £ows,  and  issues  at  the  outcrop  in  springs 
which  supply  the  reservoir.  The  porous  bed  being  cut  through  by  the 
railway  works,  as  is  shown  in  the  diagram,  the  water  was  intercepted  and 
carried  into  the  tunnel,  drying  up  the  springs,  as  had  been  predicted  by 
Mr.  Curlcy.  The  pumping  of  the  water  alone  out  of  the  tunnel  during 
its  construction  cost  the  contractor  nearly  as  much  as  all  the  other  w^orks 
connected  with  it  put  together.  Thus  the  Water  Company,  by  employing 
the  aid  of  geology,  ^N  as  saved  from  a  severe  loss,  -vvliilst  both  the  con- 
tractor for  the  tunnel  and  the  liaiiway  Company,  by  ignoring  that  aid, 
incurred  heavy  expenses. 

The  inclinations  at  which  cuttings  and  embankments  can  be  safely 
made  entirely  depend  upon  the  nature  of  the  soil;  clays  generally 
requiring  a  slope  of  about  1  in  3,  chalk  marl  1  in  1,  and  sandstone  or 
limestone  4  in  I.  If  strata  of  sandstone  a|temale  with  clays  or  mai'ls, 
the  inclination  at  which  the  slopes  will  stand,  depends  upou  the  dip.  If 
the  road  runs  along  the  line  of  strike  *  large  of  stone  will  become 

*  The  Hne  of  gtrike  is  a  line  drawn  at  right  angles  to  the  dip  of  a  stntam,  and  is  the 
line  along  which  it  ^vouId  come  to  tiie  turfaoe  on  level  ^und.  Thus,  if  a  bed  dips 
nortli  its  strike  is  east  and  west. 
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detached  and  aliy  uuwn  over  tlie  smootli  surface  of  the  clay,  even  when 
the  slopes  are  as  much  as  1  in  4  ;  but  if  l^e  road  nms  at  right  angles  to 
the  strike  ihe  slopes  may  be  made  1  in  1*5.  If  the  strata  are  horizontal, 
and  the  beds  of  marl  are  faced  mth  stone,  the  slopes  mrill  stand  at  4  in  1. 
In  all  cases  where  beds  of  sand  or  gravel  are  intermixed  with  clay  drains 
should  be  cut  along  the  top,  and  even  in  the  sides  of  the  cuttings,  for  if 
this  precaution  be  not  takep  water  will  find  its  way  into  the  gravel,  and 
will  by  its  pressure  force  the  Itody  of  clay  down  before  it,  and  slips  will 
take  place.  All  this  evidently  applies  to  the  slopes  of  the  ditches  in 
field-works  as  inucli  as  to  cuttings  for  roads. 

On  investing  a.  fortress,  a  knowledge  of  Geology  may  often  whow  the 
engineer  wliere  to  find  ground  favourable  for  making  trenches,  and 
enable  him  to  judge  if  it  is  likely  to  continue  the  same  as  far  as  the 
glacis;  and  I  need  hardly  say  how  useful  it  might  be  in  mining,  although 
a  military  mine  is  never  sunk  rery  deep. 

.  In  blasting  rocks  much  labour  is  saved  by  taking  advantage  of  the 
joints  and  other  divisions  of  the  strata.  To  do  this  may  seem  very 
simi)li',  and  hardly  to  require  much  acquaintance  with  Geology,  but  it 
often  takes  an  experienced  geologist  to  distinguish  between  joints,  cleavfige, 

and  planes  of  stratification.* 

But  it  is  perhaps,  after  all,  to  the  staff-olBcer  making  a  reconnaissance 
that  Geology  afibrds  the  greatest  assistance,  not  only  in  sketcbing  the 
Country,  but  in  supplying  him  with  an  iinuiLiise  amount  of  information 
about  the  position  of  villager,  the  supply  of  water,  the  character  of  roads, 
rivers,  marshes,  fords,  &c. 

With  regard  to  surveying,  its  chief  value  is  in  a  mountainous  country. 
IMountains  are  generally  found  in  groups  intersected  by  valleys  in  every 
direction.  These  groups  are  oflen  arranged  in  a  series  of  parallel 
chains,  the  highest  and  most  rugged  of  which  occupy  the  centre;  the 
lateral  ones  are  constant ]y  of  less  elevation  and  less  bold  in  proportion  to 
their  distance  from  the  central  mass,  nntil  at  last  those  most  remote  sink 
down  into  gcritlc  undulations.  To  undersUiud  mountains  properly  we 
must  consider  the  formation  of  valleys.  Valleys,  geologically  speaking, 
may  be  classed  under  two  heads,  viz.,  valleys  of  elevation,  and  valleys  of 
denudation.  Valleys  of  elevation  are  formed  either  by  the  upheaval  of 
the  strata  on  each  side  of  them,  or  by  the  sinking  of  the  ground, 
leaving  the  adjacent  rocks  unmoved,  or,  as  is  most  commonly  the  ease* 
by  lateral  pressure,  the  strata  in  all  cases  being  bent  into  a  trough-^ 
shaped  form.  Valleys  of  this  kind  are  broad,  and  at  some  distance  from 
one  another,  forming  a  series  of  parallel  ridges  and  furrows,  the  furrows 
being  synclinal  and  the  ridges  anticlin;d  axes.  Valleys  of  denudation  are 
formed  by  tlie  erosive  power  of  running  water.  They  arc  by  far  the 
most  eonnnon,  and  their  form  is  infinitely  varied.  This  depends,  however, 
on  the  hardness  and  direction  of  the  strata.  The  main  valleys  generally 
run  either  in  the  direction  of,  or  at  right  angles  to,  tlie  strike,  and  the 

*  A  plane  of  stratificatilon  la  the  line  of  divinon  between  two  distinct  etrata  tbat  are 

parallel  fo  oni'  another.  Jointa  arc  fissures  in  rockg  produced  liy  shrinking,  &c..  and 
arc  often  at  right  angles  to  the  planes  of  stratification.  The  term  cleavage  is  applied 
tu  those  divisional  planes  which  render  a  rock  fii^ile,  but  which  generally  are  not  parallel 
to  the  plmee  of  stratification.  Common  slate  is  a  good  example  ef  tbis  >tniclore« 
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smaller  ones  downwards  towards  the  rivers  and  streams  that  drain  the 
country,  forming  natural  ramps  from  the  lower  levels  to  the  liigher. 

Denudation  has  also  always  had  some  effect  in  modifying  tlic  sliapc  of 
all  valleys  ;  partly  by  the  action  of  the  sea  as  they  rose  from  the  water, 
and  partly  by  the  action  of  ice,  frost,  and  rain,  after  they  had  risen  :  for, 
however  small  noaj  seem  the  power  in  rain-drops  to  wear  away  rocks  as 
they  trickle  down  the  side  of  a  hill»  the  effects  that  they  have  produced, 
by  their  continnous  action  throagh  the  untold  ages  of  geological  time,  is 
so  enormous  as  to  impress  the  mind  of  the  observer  equally  with  the 
more  magnificent  phenomena  of  the  volcano  and  the  earthquake. 

I  know  that  it  is  quite  possible  for  the  professional  surveyor  to  map  all 
these  things  quite  correctly  -without  understanding  anything  about  them, 
but  to  the  military  officer,  whose  great  object  is  to  comliinc  correctness  Avith 
rapidity,  a  clear  idea  of  the  Geology  of  the  country  that  he  is  surveying 
is  of  immense  assistance.  Even  in  a  district  tiuit  is  not  mountainous,  a 
knowledge  of  the  thickness,  inclination,  composition,  and  order  of  llie 
strata  wSl  greatly  help  him  in  obtaining  the  correct  form  of  ground^  and 
tihe  proper  position  of  the  line  of  watershed ;  and  Avill  even  sometimes 
enable  him  to  detect  errors  in  the  plan  of  a  country  which  he  has  never 
seen.  But  it  is  chiefly  the  constant  habit  of  examining  the  surface  of  the 
landj  and  noticing  the  shapes  of  hills  and  valleys,  that  gives  to  the  geologist 
an  eye  quick  to  take  in  tlx;  firm  of  ground,  and  to  distinguish  between 
the  principal  and  the  minor  features. 

The  position  of  houses  and  villages  depends  a  great  deal  on  the  physical 
conditions  of  the  country.  For  example,  suppose  a  district  to  be  com- 
posed of  a  stratum  of  sand  between  two  beds  of  clay,  the  lower  elay  would 
be  sure  to  be  wet  and  marshy,  for  it  would  be  ove^owed  by  the  drainage 
of  die  overly  lug  sand,  consequently  but  few  houses,  and  villages  would  be 
btult  upon  it.  There  is  a  line  of  villages  all  along  the  base  of  the  chalk 
escarpment  north-west  of  London,  the  sites  of  which  are  determined  by 
the  springs. 

With  respect  to  roads,  the  reconnoitring  oflicer  has  to  observe  of  what 
they  are  made,  and  whether  they  are  likely  to  become  impassable  in  bad 
weather.  In  this  Geology  can  assist  him.  Wlien  carried  over  sand,  or  a 
porous  limestone,  and  made  with  good  material,  they  are  generally  good 
in  all  weathers  ;  but,  if  made  on  clay  or  other  impervious  rock  and  not 
well  drained,  they  are  sure  to  be  cut  up  during  rain.  If  the  road  is  on 
the  side  of  a  hill,  the  dip  and  composition  of  the  strata  should  be  noticed 
to  see  if  it  is  liable  to  slips,  as  is  often  the  case  when  it  rests  on  a  sand 
or  day. 

He  has  also  to  find  out  what  are  the  best  materials  for  repairing  the 
roads  and  where  th^  can  be  got.  In  choosing  tliese  ho  must  recollect 
that  they  will  be  exposed  to  a  crashing  action  as  well  as  to  friction  among 
themselves,  and  that  therefore  tougli  as.  well  as  hard  substances  are 
required.  By  toughness  T  mean  the  resisUmcc  tli;it  a  body  offers  to  be 
broken  or  torn,  in  opposition  to  Inittle.  Rocks  dilfer  very  much  in  these 
qualities  ;  gypsum,  for  instance,  is  soft  but  tough,  liint  is  hard  but  easily 
broken,  while  some  are  both  tough  and  hard,  as  chert.  Ivocks  which  are 
composed  of  substances  of  unequal  degrees  of  toughness  are  greatly  in- 
fezior  to  those  which'  are  of  the  same  te:(turc  throughout ;  thus  granites 
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generally  afford  a  xnaterial  inferior  to  many  trap  rocks.  Those  granites 
in  ^rhiob  ibe  felspar  is  well  crystallised  are  the  \90va%  for  road  purposes, 
since  this  mineral  soon  crumbles  under  pressure ;  while  the  granites  in 
which  hornblende  prevails  and  the  felspar  is  more  compact  are  the  best. 
The  trappean  rocks  yaiy  considerably  in  value  as  a  road-makiug  material; 
even  the  same  quarry  will  afford  stone  of  different  degrees  of  toughness. 
Slate  and  limestone  makesmootli  roads,  but  wear  away  rapidly  when  wet; 
some  limestones,  hoAvever,  as  the  Bristol  limestone,  make  good  ones. 
Sandstone  is  much  too  weak  for  the  surface  of  a  road;  it  will  never  make 
a  hard  one. 

The  niatciialii  used  in  tlic  construction  of  tliu  road  in  the  Crimea  from 
Balaclava  to  the  front,  were  whatever  happened  to  be  nearest.  These 
from  the  harbour  to  the^  top  of  the  plateau  were  oolitic  limestones  and 
sandstones,  and  all-  the  rest  of  the  way  soft  tertiary  rocks.  Now  the 
whole  of  these^  with  the  exception  of  a  hard  crystalline  limestone  in  the 
oolitic  series,  axe  very  inferior  materials  for  roads,  and  when  there  is 
much  heavy  traffic,  as  was  the  case  in  the  Crimea,  arc  sure  to  be  sooni 
ground  down  into  mud.  But  the  beach  outside  the  hai'bour  of  Balaclava 
is  composed  of  compact  greenstone,  tlic  very  best  road-making  material 
known  ;  so  mucli  so,  that  large  quantities  of  it  arc  brouglit  from  the 
Channel  Islands  ibr  tliC  stroots  of  London  ;  and  if  a  geological  survey  of 
the  country  had  been  made  tliis  must  have,  been  found,  and  a  good  mtUtary 
road  would  in  all  probability  have  Ijccn  made  with  it. 

When  operating  in  a  monntainous  country  it  is  ottm  most  important 
to  know  whether  a  valley  in  the  vicinity  of  the  enemy  oan  be  safely 
traversed  by  troops,  or  whether  it  would  be  dangerous  to  attempt  it  in 
consequence  of  not  being  able  to  take  possession  of  the  heights  on  either 
side.  Whether  this  is  possible  or  not  will  depend  upon  the  nature  and 
hardness  of  the  rocks,  and  on  their  power  of  resisting  decomposition. 
Those  rocks  which  weather  easily  will  have  smooth  sloping  si'le'j,  while 
those  that  do  not  will  be  hold  and  preci})itous,  and  tliis  is  espcciaiiy  the 
case  where  soft  rocks  are  inters t ratified  with  hard  ones.  No  definite  rules 
can  be  laid  down  for  guidance,  but  there  is  a  kind  of  instinct  that  seldom 
errs,  which  it  is  impossible  to  express  in  words,  but  which  is  founded  on  a 
close  acquaintance  witii  mountains,  that  enables  the  geologist  to  judge  with 
tolerable  certainty  as  to  the  nature  of  a  valley,  and  whether  its  siunmit  is 
likely  to  be  inaccessible. 

Mountains  are  in  general  most  easily  ascended  from  the  side  towards 
which  the  strata  dip. 

In  looking  for  passes  from  one  valley  into  another,  either  to  torn  the 
enemy's  position,  or  to  take  precautions  against  our  own  being  turned,  it 
should  bn  rerncmbcrcd  that  most  of  them  are  made  by  excavations  in 
slate.  The  reason  of  this  is  obvious.  As  the  ridge  rose  from  the  sea  the 
soft  slate  would  yield  more  to  the  action  of  the  waves}  than  the  hard  rocks 
on  each  bide,  and  a  depression  in  the  ridge  would  be  the  consequence 
(fig.  7).  The  subsequent  action  of  frost  on  such  a  fissile  substance  as 
slate  would  cover  the  sides  with  MHs  and  make  them  smooth*  If, 
therefore,  a  bed  of  slate  can  be  discovered,  it  should  be  followed  up  to  the 
top  of  the  ridge,  and  a  pass  will  most  likely  be  found. 

The  nature  of  trees  in  forests,  and  the  presence  or  absence'  of  onderwood 
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ill  ihnn,  depends  greatly  npon  the  soil  on  which  they  grow.  Forests  on  a 
Joo.sc^  sandy  soil  are  geneially  c<)ni|)Osed  of  firs  and  larches,  with  little  of 
no  uiiderwood,  and  allord  hardly  any  obstacle  tu  iufuntry,  while  strong 
day  soils  grow  ouku  and  other  trees,  and  support  a  thick  mass  of  briers 
and.  small  bushes,  which  often  render  tbem  impassable. 

The  knowledge  to  be  derived  from  geology  about  liycrs  and  fords  is 
yexy  considerable.  It  has  indeed  been  said  that  the  comae  of  all  men  is 
changed  when  tliey  psss  from  one  geological  formation  to  anotber.  This 
is  perhaps  rather  too  sweeping  a  conclusion,  still  there  can  be  no  doubt 
but  that  a  change  in  tlio  formation  frequently  causes  a  change  both  in  the 
direction  and  character  of  a  river,  and  that  sudden  deviaUoua  in  their 
courses  arc  often  owing  to  dislocations  of  their  beds. 

The  direction  a  river  depends  of  course*  upon  the  direction  of  the 
valley  through  which  it  ilovvs.  In  a  country  where  the  principal  valleys 
are  valleys  of  elevation  the  principal  rivers  will  run  along  them  in  the 
direction  of  the  strike,  and  their  tributaries  will  flow  down  valleys  cf  de* 
imdatiQn  in  ike  direction  of  the  dip.  But  if  there  are  large  fissures  in  the 
strata  the  main  streams  generally  flow  through  iJiem,  while  the  course  of 
their  tributaries  is  in  the  direction  of  tihe  stuSce. 

Those  rivers  whose  course  is  over  sandy  rocks  or  chalk  seldom  or  never 
overflow  their  banks,  and  wlicn  they  do  so  they  subside  again  quickly; 
but  those  that  flow  over  cLajs,  especially  if  their  stream  is  sluggish,  are 
very  subject  to  iioods,  and,  as  the  water  is  not  able  to  sink,  these  floods 
often  last  for  a  considerable  time.  Sometimes  a  river  may  flow  over  a 
sandstone  apparently  siiiiiciently  porous  to  prevent  its  flooding,  and  yet 
these  appearances  may  be  deceptive,  the  stratum  of  sandstone  may  be 
thin  and  underlaid  by  a  clay,  in  whh^  case  the  efieot  would  be  the  same 
as  if  the  river  ran  over  the  day  itself. 

In  the  temperate  zones,  floods  are  caused  by  heavy  rains,  or  the  melting 
of  snow,  especially  upon  mountain  ranges,  and  these  floods  are  as  variable 
in  their  recurrence  and  extent  as  the  climate  which  produces  them.  In 
the  torrid  zone,  on  the  contrary,  the  inimdations  occur  witli  great  regu- 
larity, for  they  are  due  to  the  periodical  rains,  which,  in  tropical  countries, 
follow  tlie  chang(;  of  the  monsoon  after  the  vernal  equinox,  and  are  thus 
dependent  on  the  declination  of  the  sun.  For  this  reason  the  periodical 
floods  of  rivers  in  the  sontliern  lieniisphere  happen  at  opposite  times  to 
those  in  the  northern.  According  to  Ilumboldt  the  flood  of  tlie  Orinoco 
is  at  its  greatest  height  in  August,  while  that  of  the  Amason,  which  is 
south  of  tibe  equator,  is  in  March. 

Bivers  that  are  flooded  by  the  melting  of  the  snow  are  most  practicable 
in  the  spring  and  autumn.  Those  which  flow  from  lai-ge  lakes  seldom 
overflow.  The  Stt  Lawrence,  for  instance,  which  drains  a  basin  of 
297,000  square  geographical  miles,  maintains  an  almost  perfectly  equable 
flow  in  all  seasons.  The  floods  of  the  Lower  Rhone  arise  from  heavy 
rains  falling  in  the  valleys  of  the  Cote  d'Or  and  Jiu'a  mountainS|  which 
form  the  basin  of  the  Saoue. 

The  approacli  of  a  flood  may  often  be  known  by  the  discoloration  of 
the  water,  caused  by  the  increased  velocity  of  the  current  stirring  up  the 
bottom,  and  by  the  rain  washing  a  greater  supply  of  sediment  into  the 
river. 
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During  the  war  in  Spain  a  French  officer  was  uidereci  to  pass  with 
liis  troops  to  the  opposite  side  of  the  Cinc4i,  a  tributary  of  the  Ebro. 
Not  knowing  that  this  river  is  subject  to  be  suddenly  swollea  by  the 
melting  of  the  snow  on  the  PyieneeB^  he  9ent  his  advuiced  guard,  oon- 
Bbting  of  five  conipanles,  acioss  the  river  at  night,  intending  to  pass  vith 
his  main  body  the  nest  moining;  but  dtiring  the  night  the  river  had 
risen  so  much  as  to  be  impassable,  and  he  had  the  mortification  of  seeing 
his  advanced  guard  killed  to  a  man  by  the  gnerilUs  without  being  abto  to 
render  them  the  least  assistance. 

The  power  of  river?;  to  move  sand  and  gravel  is  often  ;tn  important 
consideration  in  constructing  military  bridges.  Detritus  is  brouglit  down 
by  rivers  in  two  ways,  tirst  when  small  particles  are  mechanically  sus- 
pended in  the  stream,  and  secondly  liy  the  friction  of  the  water  against 
the  bottom  rolling  and  pushing  small  pebbles  and  sand  before  it;  but  the 
first  of  these  is  little  importance,  as  &r  as  mifitaiy  bridges  are  eon- 
cerned,  for  they  are  generally  only  of  a  temporary  character* 
•  The  velocity  of  a  river  is  greater  in  the  centre  than  at  tiie  sides,  and 
greater  on  the  surface  than  at  the  bottom,  tlie  water  in  these  parts  being 
kept  baek  by  friction,  and  the  more  the  river  winds  the  greater  is  this 
retardation.  The  mean  velocity  of  a  river  is  about  :four-fifihs  of  the 
velocity  of  the  smface. 

A  velocity  at  the  bottom  of  three  inches  per  second  lias  been  ascertained 
to  be  sulBcient  to  te^r  up  fine  clay;  six  inches  i)cr  second  fine  sand; 
twelve  inches  per  second  gravel  the  size  of  beans;  and  three  feet  per 
second  stones  the  size  of  an  egg.  But  this  power  of  moving  stones  is 
greatly  increased  in  countries  where,  daring  some  part  of  the  year,  the 
cold  is  sufficiently  intense  to  cause  what  is  called  ground  ice  to  to  fonaed. 
This  is  ice,  which,  for  some  unexplained  reason,  forms  at  the  bottom  of  a 
stream,  aad  by  freezing  roimd  the  stones  tends  to  buoy  them  up,  and 
allows  them  to  be  rolled  along  the  bottom.  Floods  also,  by  increasing  the 
velocity  of  the  cuirent,  increase  the  piisljing  power  of  a  river.  The 
reconnoitring  oihcer  iiiny  estimate  the  j^wer  of  a  river  to  move  detritus 
along  its  course  by  examining  the  pebbles  and  sand  in  its  ])ed, distinguish- 
ing those  that  l)elong  to  the  rock  over  which  the  river  is  flowing  from 
those  that  have  come  from  a  distance,  for,  with  very  few  exceptions,  they 
must  all  have  been  brought  down  b^  the  stream. 

When  a  river  falls  into  the  sea  its  velocity  is  dbecked,  and  it  consd* 
quenily  deposits  a  large  part  of  the  sediment  which  it  had  brought  down: 
this,  together  with  the  sand  and  gravel  that  is  pushed  back  into  the  mouth 
of  the  river  by  the  flood  tides,  and  heaped  up  there,  forms  what  is  called 
a  bar  across  it.  Most  rivers  have  them,  but  their  situation  depends  on  a 
variety  of  local  circumstances,  which  must  be  taken  into  account  for  each 
one  separately. 

A  rapid  river  is  generally  able  to  keep  its  channel  open;  but,  when  it 
changes  from  rapid  to  slow,  the  detritus  it  contains  in  suspension  is 
deposited,  and  it  gradually  iiils  up  its  bed;  the  pushing  power  ako 
r^uced  wi&  the  reduced  velocity,  and  fords  are  formed.  Thus  most 
mountain  streams  have  fords  where  they  debouch  into  the  plains;  and  a 
small  river  is  often  fordable  at  its  confluence  wiUi  another. 

When  any  cironmstance^  such  as  a.  bridge,  or  a  sudden  bend  in  lite 
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river,  checlcs  the  velocity  of  the  current,  and  hinders  the  movement  of  the 
gravel  downwards,  it  tends  to  make  a  ford,  i'ur  this  reason  iji  a  winding 
hyer,  fords  are  often  found  in  the  directum  of  the  diflgonal,  joining  two 
GOfitigaofiiB  spits  (fig.  8 ).  Sir  H.  Douglas  mentiooB  that  the  Spanish-  taanjf 
mth  whidi  he  served,  forded  the  Eda,  ia  the  campaign  of  181 2,  withoat 
loss  or  diffioalty,  by  taking  advantage  of  this  circumstance;  and  in  the 
same  manner  he  forded  the  Duero  near  Zamora,  and  sevexal  other  for- 
midable rivers. 

A  hard  reef  of  rock  will  also  often  make  a  shallow  across  a  river,  there 
being  deep  water  over  the  softer  rocks ;  and  in  gernTMl  forrls  are  most  likely 
to  be  found  where  the  bed  of  the  river  is  widest.  As  the  sections  of  rivers 
at  all  sinuosities  are  irregular,  they  are  not  so  likely  to  be  fordable  there 
ad  at  the  bliaighl  parts ;  and  the  bottom  at  curved  parts  is  never  firm 
throughout. 

The  nature  of  the  rocks  in  the  country  through  which  the  nver  flows^ 
as  well  as  the  velocity^  and  direction  of  iiie  river,  also  influence  the  oha* 
raoter  of  fords.  In  sandy  countries,  and  where  alluvial  deposits  are  £re- 
quient,  they  may  often  l)e  found  suitable  for  infantry,  but,  on  account  of 

&e  yielding  nature  of  the  bottom,  impracticable  for  cavalry  or  artillery. 

Some  rivers  have  permanent  fords,  others  sliifting  ones,  owing  to  their 
having  a  variable  strength  of  current,  wliich  often  cuts  through  a  ford 
whicli  had  been  previously  formed.  For  this  reason  a  river  subject  to 
iioods  is  liable  to  have  its  fords  destroyed,  with  the  exception  of  those 
formed  by  harder  reefs  of  rock.  Sometimes  however  a  flood  may  make  a 
muddy  ford  paasable,  by  covering  it  with  gravel ;  or  a  decrease  of  velocity 
in  the  current  may  occasbn  a  deposit  of  mud  in  a  place  that  was  before 
dean.  The  sudden  destruction  of  fords  is  sometimes  attended  yri£b.  rery 
serious  consequences:  thus,  on  the  31st  of  August,  1813,  Soult  sent  three 
divisions  across  the  Bidassoa  to  raise  the  siege  of  St.  Sebastian :  a  three 
hours'  rain  destroyed  the  fords  by  wliich  the  troops  had  passed,  and  they, 
having  failed  in  their  object,  were  obliged  to  fight  their  way  back  over 
the  bridge  at  Bera. 

In  makinpr  a  bridge  the  banks  of  the  river  should  be  finu,  and  not  sub- 
ject to  land-sUps  ;  whether  this  is  the  case  can  generally  be  ascertained 
by  examining  their  shape,  composition,  and  structure. 

The  direction  of  a  coast  line  often  depends  upon  the  direction,  dip,  and! 
hardness  of  the  strata.  When  they  dip  seaward*,  the  abrading  power  of 
the  waves  on  them  is  very  small ;  but,  when  their  edges  are  exposed,  the 
loss  18  often  great.  Suppose  that  the  diagram  (hg.  0)  represents  a  line  of 
coast  exposed  to  the  north  and  west,  and  that  tlie  beds  dip  45^  north ; 
then  the  resisting  power  to  the  waves  will  be  groat  on  the  north  coast,  and 
will  be  the  same  along  the  whole  line ;  this  coast  will  tlierefore  be  nearly 
straight.  But  on  the  west  side,  where  the  edges  of  the  strata  are  exposed, 
the  waste  will  be  greater;  and,  as  they  are  ccrUun  to  be  of  different 
degrees  of  hardness,  many  indentations  will  be  formed.  The  recou- 
nclfadng  office  would  therefore  look  in  this  direction  fw  harbours. 

The  uses  of  Gedqgy  to  astaff-officer  are  so  numerous,  but  so  difficult  to 
describe,  that  I  think  the  best  way  will  be  to  give  you  an  eicample  or 
two,  to  illusti^ate  the  way  in  which  it  can  be  employed*  Suppose  then 
that  the  route  of  an  army  lay  up  the  valley  of  the  Severn,  between  the 
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Malvern  and  Cotteswold  hills.  The  fitnicture  of  this  valley  is  showu  in 
the  diagram  (fig.  10).  The  geologist,  on  finding  that  the  lulls  on  the  Ull 
were  fomed  of  liighly-indined  Silurian  flchktf>  €ould  confidently  predict 
that  the  country  on  that  dde  was  mountaiDous  and  difficult ;  but  aeeing 

that  the  straUi  below  him  were  liorizonUil,  and  thai  the  name  stmotuve 
extended  to  the  hills  on  his  right,  he  would  know  that  beyond  their  cieat 
large  table-lands  existed  without  ever  liaving  seen  them. 

To  take  another  case.  Suppose  the  south-east  of  England  to  be  a  half- 
civilised  country,  without  any  good  roads — as  many  countries  are  in 
which  Britisli  troops  have  to  operate — and  suppose  an  expeditionary  force 
to  land  at  Koinney,  a  geologist  would  see  at  once  that  it  would  be  next  to 
impossible  tu  uiove  an  army  over  the  clays  of  the  Weald j  but,  on  ascer- 
taining that  the  liilli  on  lus  right  were  chalk,  he  would  know  that  he 
would  there  find  a  countnr  that  troops  could  not  only  more  over,  but 
maiUBUvre  on,  and  would  reel  certun  that  this  must  continue  for  fome 
distance** 

Again,  how  much  has  been  said  lately  about  using  tlie  chalk  escarp- 
ment that  surrounds  London  on  three  sides,  and  whioh  has  but  lew 
openings  through  it,  as  a  line  of  defence  for  the  capital. 

These  are  some  cf  the.  many  benefits  to  be  derived  by  military  men 
from  a  knovrlcdge  of  Geology;  many  others  might  be  mentioned,  siicli  as 
the  thickness  and  dip  of  the  strata  being  often  a  valuable  aid  in  judging 
heights  land  distances,  or  in  showing  which  of  two  places  lias  the  com- 
mand; but,  in  fact,  so  varied  and  so  universal  are  its  uses  that  it  would 
be  impossible  to  enumerate  them  all*  It  has  been  well  said  that  tibe 
aequisitioii  of  a  new  truih  is  equivalent  to  a  new  sense,  enabling  us  aow 
to  perceive  and  recognise  innumerable  phenomena,  which  remain  invisible 
or  concealed  to  others;**  and  ibis  new  sense  of  Geolqgx  i«  continually 
pointing  out  to  its  possessor  various  facts,  all  more  or  less  connected  with 
a  knowledge  of  the  country  that  he  is  in,  and  therefore  all  more  or  lets 
useful  to  him  as  a  soldier. 

Leaving  now  the  practical  applications  of  Geology  to  military  science, 
I  hope  1  may  be  alloAved  to  say  a  few  words  about  its  indirect  bearings. 
"As  tenuis,"  says  Lord  Bacon,  in  his  Advancement  of  Leai'ning,  "is  a 
game  of  no  use  in  itself,  but  of  great  use  in  respect  it  maketh  a  quick  eye, 
and  a  body  ready  to  put  itsdf  into  all  postures;  so  in  the  madiematics, 
that  use  which  is  collateral  and  intervenient  is  no  less  woriliy  than  that 
which  is  princlpid  and  intended and  the  same  may  be  truly  and  of 
Geology.  The  mental  discipline  that  a  student  receives  from  a  study  of 
the  physical  sciences,  the  love  they  excite  of  knowledge  for  its  own  sake, 
and  the  exercise  they  give  his  mind  in  grouping  together  facts  of  very 
different  aspects,  are  of  the  utmost  importance  to  all ;  while  the  habit  of 
observing  closely,  the  necessity  of  his  observati(jns  l)eiiig  accui'ate,  and  the 
power  of  drawing  conclusions  proportionid  only  to  the  evidence,  are 
faculties  that  cannot  be  cultivated  too  highly  by  oilicers. 

As  an  employment  for  leisure  time  Geology  yields  to  none  of  the  bciences, 
either  in  mental  or  bodily  exercise.   A  practical  knowledge  of  it  can 

*  Since  I  read  this  lecture,  I  have  been  told  that  one  of  the  questions  at  an  cxaivjin.i- 
tlou  in  the  Kcole  Poljtechniquo,  about  two  years  ago,  was,  **  What  difficuUies,  Keograpiii- 
eal  and  g«ol^csi»  we  pNtented  by  the  opart  «f  wimx  and  Keat  Id  a  mllttaiy  bniding?" 
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iiidded  ofily  be  obtained  by  dinfc  of  hard  walking;  'whilcyoatius  oilier 
hsaxdf  Sir  J.  Hersohol  bas  pronoimccd  that  Geology,  in  Uie  magnitode 
and  sublimity  of  (lie  objeote  of  wbiob  it  ireata,  undoubtedly  ranks  in  tbe 
scale  of  soiences  nexX  to  astronomy."  What  these  objects  are  is  elo- 
quently expressed  by  Professor  Sedijjwick,  in  liis  "  Discourse  OQ  the  Studies 
at  the  University  of  Cambzidgo."  "  \\y  die  discoveries,"  he  ssjii  of  a 
new  science  (tlic  very  name  of  Avhich  lias  been  but  a  few  years  engrafted 
on  our  language)  "we  learn  that  tlie  manifestations  of  God'F^  po^vcr  on  tho 
earth  have  not  been  limited  to  the  few  thousand  years  ot  man  s  existence. 
The  geologist  tells  us,  by  the  clearest  interpretation  of  the  phenomena 
which  his  hiboura  have  brought  to  light,  that  our  globe  has  been  subject 
to  vast  physical  revolutions.  lie  oouutg  his  time  not  by  celestial  cycles 
but  by  an  index  lie  has  £bund  in  the  solid  framework  of  tiie  gbbe  itself. 
He  sees  a  long  sulMsession  of  monumentsy  each  of  which  may  have  required 
a  thousand  ages  for  its  elaboration*  He  arrange  them  in  ehroudoffical 
order,  observes  in  them  the  marks  of  skill  and  AvisJoni,  and  finds  imhin 
them  the  tombs,  of  the  aaoient  inhalntants  of  the  earth.  He  finds  strange 
and  unlooked-for  changes  in  the  forms  and  fashions  of  organic  life  during 
each  of  the  periods  he  thus  contemplates.  He  traces  these  changes  back- 
wards through  each  successive  era  till  he  reaches  a  time  wlien  the  monu- 
ments lose  all  symmetiy,  and  the  types  of  organic  life  are  no  longer 
seen.  He  has  then  entered  on  the  dark  age  of  Nature's  history,  and  he 
closes  the  old  chapter  of  her  records."  Surely  no  study  could  be  more 
euticmg'tium  this ;  but  it  is  as  much  to  the  imuMiise  vaxiety  of  subjects 
connected  with  it  as  to  the  magnificence  of  its  objects,  that  Gedogy  oiMe 
its  greet  oharm*  It  is  in  &t  the  meeting  pdnt  of  Koologyi  boteajy 
mineralcgyy  bhemistiy,  and  physics,  each  of  which  can  be  taken  up  as 
a  separate  branch,  according  to  the  inclination  and  opportanides  of  the 
student,  while  some  or  all  of  them  may  be  pursued  at  every  station  in 
the  world,  and  will  render  the  dullest  quarters  pli^n'^nnt  and  instructive. 

With  regard  to  collecting,  although  the  specimens  have  certainly  the 
disadvantage  of  great  weight,  yet  this  is  in  some  measure  counter- 
balanced by  their  imperishable  nature;  and  Physical  Geology,  the  branch 
which  IS  most  useful  to  soldiers,  wants  no  collection  at  all,  but  requires 
only  a  hammer,  compass,  clinometer,  note*book,  and  etrong  pair  of  boots* 

As  Geology  is  the  most  useful  of  aH  the  selences  to  a  soldier,  so  is  a 
soldier's  profession  the  one  of  all  others  best  adi^ted  for  its  study.  Ee- 
miuning  in  one  place  sufficiently  long  to  get  well  aoquainted  with  its 
structure,  and  then  moving  to  another  perhaps  far  distant,  and  in  a 
totally  different  formation,  he  has  opportuiiities  of  studying  Physical 
Geology  Avhicli  few  can  li()]io  to  possess,  while  at  the  same  time  he  has 
ample  leisure  for  reading  and  working  indoors;  and  as  in  the  course  of 
bis  life  he  visits  nearly  all  quarters  of  the  globe,  and  sometimes  goes  into 
•nnkno^vn,  or  but  half-explored,  countries,  he  may  fairly  hope  to  do  good 
service  to  science,  ari  well  as  have  an  inexhaustible  eouroe  of  occupation 
and  enjoyment. 

The  study  of  Geology  is  greatly  assisted  by  the  two  auxiliary  sciences  of 
'Palaeontology  and  Bfineralogy,  which  bear  somewhat  the  same  relaticii  to 
it  that  algebra  and  calculus  do  to  .mathematics ;  they  axe  tlie  means  by 
.which  many  of  its  problems  are  worked  out.  An  extensive  knowledge  of 
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bolli  iji  essential  to  any  one  who  wishes  to  study  the  subject  deeply,  but 
for  all  praotkal  militaxy  puipoaas  a  aliglit  aoquaintaiice  w&h  &em  is  quite 
suffioient.  To  be  able  to  dutingnidi  the  principal  minerals  of  wmch 
rocks  are  composed;  to  have  a  general  idea  of  the  different  forms  of 
primary,  secondary,  and  tertiary  life  on  the  onrtli  (remembering  tliat  it  la 
of  more  use  to  know  the  habits  and  mode  of  Hfe  of  one  common  and  cha- 
racteristic form  than  to  know  the  names  only  of  fifty  rare  ones) ;  and  to 
have  an  eye  so  far  educated  as  to  be  able  to  recognise  similar  fossils 
when  found  in  different  roeks  i''  all  that  is  required  of  the  nuiitary 
geologist;  for  it  is  seldom  of  consequence  to  him  of  wliat  age  a  rock 
may  be,  or  to  wlial  loraiulion  it  belongs,  lie  only  wants  to  be  able  to 
trace  it  out  and  so  find  it  again  in  other  places. 

His  attention  should  therefore  be  principally  given  to  Physical  Geology, 
ihe  arrangement  and  structure  of  rockSf  and  the  various  ways  in  wluch 
they  have  been  formed.  I«et  him  remember,  that,  although  the  elements 
of  Geology  may  be  learnt  in  the  lecture  room  or  from  books,  it  is  in  the 
field  alone,  among  the  mountains,  by  the  roadside  cutting,  or  the  sea-cUff, 
that  he  can  learn  to  make  any  use  of  them.  Let  him  take  his  hammer 
and  his  note-l)Ook,  and  go  out  into  the  country,  and  examine  sections  with 
his  own  eyes.  Let  him  give  up  thinking  that  collecting  fossils  is  the  end 
and  aim  of  all  Geology;  but  let  him  endeavour  to  learn  tlie  dip,  composi- 
tion, and  tluckucbs  oi  the  strata,  and  the  general  structure  of  the  district 
around  him.  Let  him  look  for  signs  of  denudation  and  metamorphic 
action,  for  faults  and  fissures.  Let  him  consider  how  and  when 'the  hills, 
yalleys,  and  plains  were  formed  ;  and,  above  all,  let  him  try  to  make  a 
geological  map  of  the  country  he  is  in,  correcting  it  afterwards  by  the 
best  OOB  that  he  can  procui*c.  It  is  by  studies  like  these  that  he  will 
obtain  a  really  practical  and  useful  knowloflgc  of  Geology,  and  will  not 
be  in  danger  of  mistaking  cross-bedding  *  r  r  i  lcavage  for  planes  of  strati- 
fication, and  .illuviuni  or  wash  f  for  rocks  m  situ,  lie  will  also  find  that 
he  has  acquired  a  new  powei',  that  will  not  only  expand  his  mind  and 
heighten  his  pleasure  for  scenery  of  every  ilcscription,  by  enabling  him  to 
trace  its  history  in  its  form,  but  one  that  will  greatly  aid  him  in.  nearly 
all  his  military  duties. 

List  of  books  reooomiended— 

Sir  a  Lgfdl'toFkineiplMef  Oeology.  Ninth  edition.   1858.  Msmy,  London. 

Sir  C.  Maawa  of  Blamentsiy  Geology.    Fifth  edition.    1855.  Xtmy, 

London. 

Sir  n,  Dc  la  Dccbe'a  Geological  Observer.  Second  edition.  1853.  Longman, 
London. 

J.  B.  Jukes's  Stttdenrs  Manual  of  Geology.  Second  Edition.  1863.  A.  and  0. 
Black,  iUUnburgh. 

J.  B.  Jiikee*s  Popular  Pbyaoal  Geology.   Resfe  and  Co.,  London.  1853. 

D.  T.  Ansted**  Elemeataiy  Course  of  Geology«  Minevalogy,  &o.    Second  edition. 

London.  1S5'>. 
J.  Fiuliips's  Treati&o  on  Crcology.    Longman.    London.  1862. 
J.  PhiUi|ie*i  €hiide  to  Geology.   Ponrih  Edition.   Longman.  London. 

*  Wlieii  a  stratum  is  mudo  up  of  laminsB  running  in  an  oblique  or  waving  direction. 
Also  called  fabe  stratification. 

t  A  tenn  applied  to  the  detritoa  of  a  nek  that  hae  been  muhed  by  rain  to  a  lower 
level. 
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Friday,  March  28fch,  1862. 
W.  STIRLING  LAGON,  Esq.,  in  tbe  Chair. 


ON  THE  CAUSES  OF  SICKNESS  IN  THE  ENGLISH  WARS,  AND 
ON  THE  MEANS  OF  PREVENTION. 

B/  £•  A.  Farxes,  MJO.,  F.R.S.»  Professor  of  MiHtaiy  Hygiene  in  the 

Army  Medical  School. 

It  is  qtiite  a  truism  to  say  that  the  great  losses  in  war  are  not  owing  to 
shot  or  steely  but,  like  many  other  truisms,  it  is  more  often  repeated  than 
comprehended.  Even  to  the  mind  of  the  soldier,  the  strife  and  peril  of  the 
battle-field  throw  into  shade  the  more  secret  yet  deadlier  foes  by  which 
oftentimes  campaigns  are  really  decided  and  victories  are  really  won. 
And  yet,  if  there  be  anything  a  soldier  ought  to  study  ont  of  his  immediate 
profession,  it  should  be  those  conditions  which,  in  so  many  wars,  have 
caused  such  losses  by  disease,  that  plans  the  best  considered  have  been 
abandoned,  courage  Uie  most  bermo  Iiaa  been  baffled,  and  causes  ihe  most 
sacred  Have  been  lost. 

Our  own  army  does  not,  perhaps,  ofier  so  many  examples  of  these 
disasters  as  the  armies  of  oUier  states,  but  even  with  us  there  is  a  long 
and  sad  catalogue  of  unfortunate  and  tmhappy  enterprises,  and  a  terrible 
list  of  soldiei's'  lives  which  have  not  been  taken  on  the  battle-field.  As  it 
is  manifestly  a  matter  of  greater  interest  to  review  our  own  history  than 
to  turn  to  the  larger  and  darker  experience  of  other  nations,  I  shall 
venture  to  attempt  the  enumeration  of  the  chief  causes  which  have  led 
to  great  losses  by  diseiise  in  some  of  our  wars.  The  subject  is,  however, 
too  vast  to  be  treated  in  a  single  lecture,  and  all  I  can  venture  to  do  is  to 
give  a  rapid  summary,  and  to  illustrate  it  by  a  few  examples. 

As  far  as  diseases  are  concerned,  the  history  of  almost  all  our  wars 
presents  a  remarkable  sameness.  The  same  results  on  a  larger  or  smaller 
scale  repeat  ihemselTes.  We  are  taught  with  what  a  terrible  precision 
the  same  causes  have  stamped  their  marks  on  successive  generations  of 
soldiers,  and  how  the  pitiable  history  of  one  campaign  might  almost  be 
stereotyped  for  nearly  all  the  rest.  Nor  are  these  causes  in  any  way 
peculiar,  recondite,  or  mysterious.  We  are  astonished  to  find  how  simple 
they  are,  how  obvious,  how  apparently  inadequate  to  produce  such  large 
results. 

A  writer,  in  giving  an  account  of  the  great  loss  on  one  occasion  among 
British  troops,  when,  out  of  7,000  men,  5,000  men  were  sick  at  one  time, 
after  enumerating  the  yery  simple  conditions  which  had  led  to  this  end, 
says,— 

"  And  yet  when  anxiously  asked  by  the  officers  in  command,  what 
extraordinary  cause  cgiQld  be  assigned  ibr  ao  amoont  of  sickness  and 
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mortality  truly  alarming,  s  rnuthing  of  incredulity  has  stolen  ovvv  the 
countenances  of  my  hearers  ^vhile  the  natural  cauRCs  above  described  were 
detailed,  so  little  are  we  dbposed  to  "believe  that  great  effects  cuu  be  pro- 
duced liy  the  action  of  common  caoses.** 

But  BO  it  has  always  been.  That  the  causes  are  common  is  the  seci^t 
of  tlieir  strength ;  they  are  ever  at  hand ;  even  waiting,  so  to  speak,  for 
opportunities ;  apparently  weak,  they  are  in  reality  all-powerful ;  they  are 
like  the  geni,  who,  in  the  story  in  the  "Arabian  Nights,"  the  fisherman 
let  out  of  the  vase.  At  first  there  wn5?  a  little  cloud,  which  he  could 
enclose  with  his  hand,  but  present]}-  there  appeared  a  gigantic  shape, 
clothed  A\  ith  power  and  irresistible  in  strength. 

Of  the  early  English  wars  the  record  is  so  imperfect  that  it  would  be 
waste  of  time  to  refer  to  them.  Even  of  the  wars  of  IMarlborough  we 
have  but  scanty  medical  accounts.  We  know  that  Marlborough  had  the 
r^utation  of  being  very  careAil  of  his  wounded  men,  and  it  is  said  that  he 
Duide  a  point  of  paying  frequent  visits  to  his  hospitals.  Doubtless  he 
brought  his  extraordinary  administrative  powers  to  bear  upon  the  medical, 
as  on  all  other  parts  of  his  army.  But  of  the  exact  losses  by  disease  in  his 
campaigns  I  believe  little  or  not! '  i  is  known.  They  are  supposed  to 
have  been  small,  as  he  was  always  able  to  bring  a  large  number  of  men 
into  the  field,  and  England,  af  that  timo  ?o  comparatively  thinly  peopled, 
seems  to  huvt^  easily  svipportetl  the  drain  both  of  men  and  monc3^^ 

Of  the  wars  in  Flanders  and  Germany  in  174^,  and  of  all  snbserpicnt 
warjsf,  we  possess  tolerably  good  accounts,  although  the  exact  statistical 
reports  and  tables  of  our  own  day  were  quite  imkuown,  and  it  is  only  from 
chance  passages  thai  wo  can  fbrm  a  rude  Dumerical  idea  of  the  amount  of 
sickness  and  mortality.  The  description  of  the  diseases  however,  and  of 
their  causes,  is  for  the  most  part  botlL  full  and  accurate. 

1.  Of  the  earlier  expeditions  after  the  wars  of  Marlborough,  perhaps  none 
was  attended  with  greater  losses,  or  excited  more  sfroiiL^Iy  the  public  feel- 
ing, than  the  unfortunate  attack  on  Carthagena  in  1741,  under  Vernon 
and  Wentworth.  It  was  not  the  fir^^t  of  thr  western  tropical  expeditions 
in  which  enormous  losses  had  occurred,  but  the  I'ailure  was  so  sudden  and 
80  overwhelming  that  it  created  nn  nnpreced*  nied  .sensation.  To  the  mili- 
tary features  of  the  campaign  1  need  not  refer;  the  dissensions  between 
the  commanders  of  the  land  and  sea  forces ;  the  feeble  movements  of  tlie 
general,  and  the  vain  courage  of  the  troops,  are  sufficiently  known. 

{Scarcely  had  the  troops  disembarked  than  sickness  commenced.  The 
diseases  were  malignant  malarious  fevers,  scurvy,  and  bloody  flux.  The 
Spaniards  looked  down  from  their  walls  which  they  were  scarcely  caSed 
on  to  defend,  watching  curiously  ^the  dwindling  away  of  their  besiegers, 
till  the  rainy  season  of  1741  set  in.  The  diseases  then  increased  at  a  rate 
so  fearful,  that,  to  avoid  complete  annihilation,  the  force  was  hastily  re- 
embarked.  It  is  said  that  no  less  than  3,425  men  perished  in  two  days. 
In  a  few  weeks,  in  fact,  the  army  had  heen  almost  destroyed,  and  we  are 
told  that  "  its  i)Oor  remains  were  afterwards  almost  totally  cut  up  in  the 
sickly  season  in  the  island  of  Cuba." 

*  The  greatest  losses  appoar  to  have  occurred  during  the  sieges,  especially  those  of 
Touniay  ia  17U9|  and  of  Aire  in  1710*  In  tliis  latter  siege  the  killed  and  wounded  of 
the  alUet  veie  aiiid  to  be  7,000,  und  the  mk  d<mbte  that  muaber. 
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The  causes  of  this  tremendoTis  cntn?l  rophe  were  mf^ttor?  f>f  common 
talk  and  tradition  among  army  surgeons  for  many  years  afterwards.  Two 
grand  errors  were  committed;  errors  which  we  must  put  in  tlie  first  rank 
among  those  conditions  from  which  British  forces  have  largely  sulfered  in 
war. 

Thi^  first  of  these  was  fhat  old  error,  a  most  imperfect  commissariat* 
We  are  not  acquainted  with  the  exact  rations  issued  at  Oarthagena,  but 
the  presence  of  scurvy,  which  prevailed  both  in  the  army  and  navy,  but 

most  in  the  former,  proves  at  once  that  fresh  meat  and  vegetables  were 
entirely  wanting.  The  scorbutic  dysentery,  whidi  soon  succeeded,  shows 
us,  as  certainly  as  if  the  diet  lists  were  before  us,  that  hard  salt  beef  and 
jwrk  and  biscuit  formed  the  miserjiblc  allowance,  scarc&ly  deserving  the 
name  of  food,  which  was  issued  to  these  men. 

The  effect  of  insufficient  food  of  this  kind  is  to  cause  some  diseases  ;  to 
predispose  to  many  more.  It  is  in  this  last  civcuTustance  that  its  great 
strength  lies;  malarious  fevers  are  intensified  by  it;  slight  atmospheric 
Tunssitades,  and  other  common  agencies  which  fall  harmless  on  the  well- 
nourished  body,  tell  with  fatal  effects  on  the  enfeebled  frame. 

Jn  a  great  number  of  the  Ibglish  wars  an  inefficient  commissariat  has 
been  the  bane  of  the  army:  I  "mil  select  two  or  three  other  instances  of 
the  same  fact.  Perhaps  the  expeditions  to  Burmah,  in  1924,  and  to 
China,  in  1840,  offer  the  best  examples.  In  both  cases  the  scene  of 
operation  was  to  some  extent  malarioys,  and  in  Burmah  the  worst  time  of 
the  year,  at  the  commencement  of  the  sovitli-west  monsoon,  was  unfor- 
tunately chosen  for  tlie  commencement  of  operations.  But  in  both  cases 
the  cause  of  the  immense  mortality  which  ensued,  or  at  least  by  far  the 
most  potent  cause,  was  the  food  which  was  issued  to  the  men.  In  both 
cases  it  was  thought  that  men  could  be  maintained  not  only  in  health,  but 
in  fighting  condition,  upon  a  diet  so  bad  that  no  slave*owner  in  any  part 
of  the  world  or  in  any  age  of  the  world  would  have  given  it  to  his  slaves. 
'Wretched  cattle  hastily  purchased  and  driven  to  Calcutta  were  there  as 
hastily  salted,  and  on  this  wretched  meat  and  on  almost  as  wretched 
biscuit  the  troops  were  kept,  when  within  a  few  days'  sail  there  was  a 
land  of  wheat,  of  rice,  and  of  fresh  vcprctables  without  end.  To  the 
immense  mortality  in  the  Burmese  war  1  need  scarcely  refer.  In  three 
or  four  months  some  of  the  regiments  lost  half  their  strength ;  in  eleven 
months  1,311  men  died  out  of  2,71G.  The  13th  Foot  lost  by  disease  341 
out  of  608  men,  or  56  per  cent.  So  general  was  scurvy  tliat  the  surgeons 
were  in  the  habit  of  examining  the  gums  of  the  men  before  a  skirmish,  to 
prevent  any  men  having  symptoms  of  the  disease  from  advancing,  as 
wounds  received  in  that  condition  of  body  are  most  intractable.  Malig* 
nant  malarious  fever,  intensified  by  the  state  of  the  body,  and  scorbutic 
dysentery  were  the  great  agents  of  destruction. 

Twenty-six  years  later,  in  the  expedition  to  China,  the  same  tragedj^ 
was  repeated  almost  without  variation.  The  history  of  the  Cameronians 
may  l)e  taken  perhaj)S  as  a  type  of  tlie  fate  of  tlie  whole  force,  although 
the  amount  of  sickness  was  greater  than  that  which  prevailed  in  some 
other  regiments.  The  Cameronians  landed  at  Chusan,  a  splendid  hody  of 
men,  900  strong,  on  the  5th  of  July,  1840;  in  the  first  week  in  August 
500  were  in  hospital;  towards  the  end  of  August  less  than  100  mustered 
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oa  parade;  later  in  the  season  the  debris  of  the  regiment,  under  200  men, 
were  s&oi  to  HaniUa  to  xecnnt,  and  of  these  but  a  &actioii  ever  saw  their 
colours  again.  The  bloodiest  battle  would  have  been  mockery  to  this. 
Doubtless  they  were  to  a  certain  extent  in  a  malarious  country,  but  the 
malaria  was  not  sufficiently  intense  to  cause  so  great  a  loss.  Again,  the 
simple  cause  is  to  bo  found  in  the  diet.  Nothing  lives  so  long  as  a 
(departmental  tradition,  and  the  en'ors  of  the  last  naval  expedition' from 
India  were  repeated  in  this  case  without  variation.  I  have  selected  these 
two  campaigns  as  the  strongest  examples  of  the  paramount  influence  of 
diet,  but  many  other  instances  also  exist  in  our  wars  of  the  effect  of  an 
insufScient  commissariat.  Even  in  sucli  conipaialively  slight  operations 
as  the  first  two  Caffre  wars  a  large  proportion  of  the  men  became  scor- 
butic; and  in  the  first  yesr  of  the  Crimean  war  a  diet  so  insufficient  that 
any  one  accustomed  to  the  subject  would  have  been  able  at  once,  on 
being  informed  of  the  amount,  to  foresee  the  inevitable  result,  was  deemed 
sufficient  to  support  the  strength  of  the  men  in  the  most  tiying  and 
exhausting  of  wars. 

In  the  wars  of  Marlborough,  and  in  Flanders  and  Germany  in  1742 
and  in  17G0,  the  men  were  better  fed  than  in  many  later  campaigns;  salt 
meat  seems  happily  to  have  been  little  used.  The  colonels  of  the  regi- 
ments appear  to  have  been  the  chief  purveyors:  each  colonel  contracted 
with  butchers,  who  drove  with  the  army  herds  both  of  sheep  and  oxen 
for  slaughter.  Fresh  m^at,  at  any  rate,  'svas  thus  procuied,  and  we  know 
from  the  writings  of  Donald  Munfo  that  in  1760  the  amy  surgeons 
strongly  insisted  on  the  issue  of  bread  and  fresh  vegetables;  fziuts  also 
were  largely  used,  and  in  this  way  the  ravages  of  scurvy  appear  to  haye 
been  almost  prevented. 

In  the  wars  towards  the  end  of  the  century  and  up  to  the  long  peace  the 
commissariat  arrangements  appear  to  have  been  inferior  to  those  of  eighty 
or  sixty  years  before.  Some  of  the  mortality  in  the  Peninsular  war  may 
be  certainly  ascribed  to  an  inoHlciency  in  this  respect.  It  would  seem 
unnecessary  to  allude  to  a  point  so  self-evident  as  this  of  insufficiency  of 
food,  did  not  the  repetition  of  the  error  prove  tliat  it  is  one  which  must  be 
expected  to  recur.  The  first  rule  in  war  must  be  to  provide  a  diet  in  the 
highest  degree  strengthening  and  nutritious;  the  diet  of  peace  is  quite 
unequal  to  maintain  the  forces  of  the  body  when  exhausted  by  the  mental 
and  physical  exertions  of  war.  It  may  seem  an  expensive  matter  to 
provide  a  diet  which  is  sufficiently  varied  and  sufficiently  strengthening, 
but  it  is  not  so  really.  A  great  army  surgeon  has  said  "  Economy  of  lives 
is  the  truest  economy  of  the  state,"  and  no  saving  can  be  more  like  waste 
than  the  saving  which  sacrifices  Tn<>n's  lives. 

2.  The  second  great  error  committed  at  Carthageiia  was  undertaking 
operations  in  an  unhealthy  site  and  with  an  unhealthy  season  impending. 
Of  course  one  can  understand  that  a  military  oflSccr,  for  the  purpose  of 
accomplishing  some  military  end,  may  deliberately  occupy  an  unhealthy 
site  and  knowingly  sacrifice  a  certain  number  of  men.  There  are 
examples  of  this  in  our  wars;  for  example,  in  the  attack  on  Java  in  1811, 
when  a  marshy  site  was  occupied  at  the  outset;  but  even  here  €tke 
military  arrangements  were  obliged  to  be  somewhat  modified  and 
hastened  in  oonsequenee  of  the  rapidly  increasing  diseases  among  th« 
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troops.    But  unfortunately  there  are  many  instances  in  whioh  unhealthy 
sites  have  been  chosen  without  any  forethought,  without  any  deliberation, 
and  apparently  either  in  the  belief  that  men  were  made  of  iron  and 
could  not  be  injuiedy  or  that  the  stories  of  diseases  being  produced  by 
locality  yrm  mere  fooliah  inventioiui  aod  old  wires*  tales.  Although 
Tegetins  tells  us  that  the  Romans,  the  great  masters  of  the  art  of  war, 
took  the  eztremest  care  to  choose  good  encamping  grounds,  and'  even 
appear  to  have  made  the  plans  of  their  campaigns  subsidiary  to  this 
prime  necessity,  the  point  has  been  too  much  Delected  in  all  modern 
■wars,  and  even  in.the  English  army.    Of  the  many  examples  of  this  I 
will  select  one  or  two  ouly.    In  1796  a  body  of  troops  about  9,00')  strong 
were  ordered  to  San  Domingo;  some  of  the  regiments  were  collected  from 
the  West  Indies  and  others  from  Ireland.    The  Irish  regiments  had  been 
rather  hastily  recruited  and  typhus  prevailed  among  the  men,  but  it  was 
thought  that  if  time  were  allowed  this  disease  would  be  got  rid  of;  time, 
however,  could  not  be  given,  and  the  expedition  was  launched  against  San 
Domingo.   Now  in  1780  Donald  Munro,  an  army  surgeon  of  reputation^ 
had  described  with  some  care  the  imhealthy  and  the  healthy  places  of  San 
Domingo,  and  in  1793  portions  of  the  island  had  been  occupied  by  our 
troops.    It  can  therefore  be  scarcely  credited  that  tlie  most  unhealthy  spot 
in  the  whole  island,  Port-au-Prince,  was  chosen  for  the  encamping  crround. 
There  were  not  wantiiiL^  those  who  supposed  that  the  gt-noral  had  been 
deceived  by  persons  interested  in  the  choice  of  the  siti  ;  he  this  as  it  may, 
the  troops  were  crowded  together  on  a  low  marsliy  aijivial  plain,  Avhcre 
good  water  could  not  be  procured,  which  was  shut  out  uom  lLc  sea  breezes 
by  hills,  and  was  completely  exposed  to  the  landowinds.  As  if  this  was 
not  sufficient,  the  diet  was  bad,  and  salt  meat  without  bread  and  fresh 
vegetables  &nned  the  staple  of  the  food.   With  a  view  of  increasing  the 
strength  of  the  body,  an  old  custom  of  the  English  army  was  in  full  force, 
and  the  men  received  large  rations  of  rum.    Of  all  the  errors  committed  in 
our  seryice  this  seems  to  be  the  most  persistent  and  the  most  ineradicable. 
Although  the  best  army  surgeons  had  at  that  time  protested  against  the 
use  of  rum  in  hot  climates,  although  in  the  American  War  of  ludependencc 
the  uselessness  of  rum  had  been  proved  almost  immediately  betore, 
although  at  San  Domingo  the  immense  aniouut  of  sickness  showed  that  it 
was  producing  no  good  result,  the  fatal  practice  was  persevered  iu. 
That  army  had.  evenrthiug  against  it,  and  tiie  result  was  certain;  it  was 
almost  literally  annihilated  by  yellow  fever  and  dysentery.   A  writer  who 
saw  the  sad  catastrophe  calls  San  Domingo    tne  grave  of  the  British 
army,**  and  says  "  The  army  languished  and  dwindled  away  without  the 
least  service  to  the  cause  it  was  meant  to  support."  It  is  impossible  to 
know  the  exact  amount  of  the  mortality.   Many  regiments  800  and  900 
strong  had  only  fifty  or  one  hundred  men  left.    All  lost  largely,  and  it  is 
probable  that  few  of  that  gallant  force  ever  did  the  State  more  service. 

The  ex[>edifcion  to  TValcheren  gives  perhaps  a  still  better  example  of 
the  effect  of  a  marshy  aad  lualarious  locality.  In  1747  Sir  John  Priugle, 
one  ui  the  most  celebrated  iu  the  long  list  oi  iiiubtnuus  army  sui'geouii, 
described  the  great  unhealthiness  of  South  Beveland  and  of  Walcheren. 
So  great  was  the  sickness  that  in  many  corps  O-Tths  of  the  men  wei-e  in 
hospital  at  that  time* 
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Tliis  low  tract  of  ground,  won  in  fibnost  modern  times  from  the  sea, 
which  is  everywhere  swain py,  and  whcie  good  water  cannot  be  procured, 
had  not  lost  ita  ancient  and  well-known  reputation,  when  in  1809  the  finest 
expedition  that  ever  left  the  British  shores  landed  in  the  highegt  health 
and  vigour.  'Xhey  found  there  a  Dafedh  regiment  vhidh.  in  three  jem 
had  loet  715  men  oat  of  800:  ibis  was  the  type  of  thdr  own  fate*  This 
great*  forc6y  nearly  40,000  men  in  all,  was  destined  to  attack  Antwerp ;  it 
never  even  approached  that  fortress.  It  sailed  on  the  28th  of  July  from 
England,  invested  Flushing  with  17,000  men  on  the  of  August  and 
took  it  on  the  15th:  twelve  days  later,  the  men  were  falling  sick  so 
rapidly  that  the  guards  had  to  hr  rolipved  twice  daily.  On  the  14tli  oi' 
Bepteniher,  seven  weeks  after  leaving  Englar-d,  out  of  the  15,000  men  m 
Walehcren  10,000  were  in  hospital.  The  deaths  at  last  reached  sixty 
daily,  at  which  rate  the  whole  force  would  have  V^een  destroyed  in  260 
days.  Four  months  after  landing,  the  army,  utterly  disorganisedi  was 
hastily  re-embaiked.  The  expeditioa ''-^  use  the  words  of  an  eye* 
witness-^*'  had  been  prodncthre  of  nothing  but  mortification,  misery,  and 
disgrace."   The  diseases  were  malarious  ferer  and  dysentery* 

Let  me  take  another  example  on  a  smaller  scale.  In  the  Amerioan 
War  of  Independence,  two  battalions  of  the  71at  Begiment  were  encamped^ 
contrary  to  the  advice  of  Robert  Jackson,  the  prince  of  army  surgeons, 
and  of  the  inhabitants  of  the  c^nntry,  on  the  marshy  banks  of  the  Pedee 
river.  The  men  fell  sick  so  rapidly,  that  the  post  was  ordered  to  be 
abandoned.  It  was  then  found  that  it  was  almost  equally  difficult  either 
to  keep  or  leave  the  post.  At  length,  after  a  great  deal  of  trouble,  boatti 
were  collected,  tlie  sick  men  were  plactKi  in  them  and  were  sent  down  the 
rirer,  and  it  is  said  that  few  of  them  were  ever  seen  again.  The  rest 
the  force  retired  firom  the  banks  of  the  river,  and,  to  show  the  deadly 
nature  of  the  eneamping  ground,  it  was  said  that  the  men  improved 
vastly  in  health  even  on  the  march. 

The  same  mistake  of  a  malarious  locality  being  taken  as  an  encamp- 
ment, was  seen  in  the  second  American  War  in  1814,  at  the  siege  of  Fort 
Erie.  And  there  are  other  instances  too  numerous  to  bring  before  you. 
Even  the  great  Duke  himself  was  said  to  have  crippled  hifl  forces  by  a 
prolonged  sojourn  in  the  marshy  plains  of  Estremadura. 

As  in  the  case  of  food,  it  may  be  said  to  be  impossible  that  errors  of 
this  kind  can  occur  again^ — that,  with  the  present  orgaiubaLion  of  the 
service,  before  any  campaign  is  imdertaken  the  country  will  be  investi- 
gated, its  features  known,  and  its  influeneee  estimated^  and  that  tha 
campaign  will  be  entered  upon  with  a  fidl  knowledge  of  all  the  eir- 
eumstances  which  can  afieot  the  men.  But  we  have  unfortunately  evi- 
dence that  the  immense  influence  of  a  malarious  looah^  is  not  even 
now  sufficiently  appreciated  by  our  soldiers*  Under  some  circumstances 
indeed  it  is  impossible  but  that  campaigns  must  be  undertaken  in  un- 
healthy localities  and  in  marshy  countries.  In  that  case  certain  precau- 
tions must  be  adopted ;  these  precautions  have  relation  chiclly  to  the 
arrangements  of  the  camps  and  bivouacs  so  as  to  shelter  the  men  as  much 
as  possible  from  unhealthy  emanations ;  to  arraugements  of  guards,  tio  as 
to  expose  the  men,  especially  at  certain  hours  of  the  night,  as  little  as 
possible ;  to  the  use  of  an  extremely  nutritious  diet,  for  that  has  beea 
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found  to  have  a  great  eftect  in  lessening  the  susceptibility  of  the  body  to 
malaria  ;  to  tho  supply  of  trood  water,  and  to  the  employment  of  various 
drugs  which  have  b«en  p]  u\  rd  to  produce,  more  or  less,  immunity  from 
attacks  of  malaria,  if  uiuiariuus  countries  are  entered,  and  these  and 
ttinikar  fdweatitioiia  tie  taktn'^  tiie  troopi  idll  escape  with  aa  Httie  harm 
as  ean  happea  under  Ae  eiroamatancee. 

8.  I  must  now  paas  on  to  anodier  oooditum.  The  wars  in  Fhinders  in 
1742  and  in  Gennany  in  1760  have  been  yery  carefully  recorded ;  perhaps 
more  so  than  any  other  war,  with  the  exception  of  the  Busaian  war  of 
1854-5.  In  both  these  wars,  at  certain  periods,  the  men  were  exposed 
greatly  to  inclempncies  of  weather.  It  was  then  seen  that  if  Tiicn  are  well 
fed  and  can  be  kept  dry  they  can  bear  great  cold.  The  winter  nf  1742 
was  extremely  severe,  and  in  April,  when  the  troops  commenced  their 
march,  there  were  extraordinary  snows  lor  seventeen  days.  The  troops 
marched  Lhrough  these  storms,  but  were  every  night  received  into  warm 
houses*  Out  of  the  16,000  men  not  twenty  were  lost.  Again,  in  the 
Gerlnan  war  in  1760>  some  regiments  made  a  winter  campaign  on  the 
borders  of  the  Lower  Bhine ;  tbey  were  estposed  to  great  mclemenoies  of 
iroathevy  to  great  hardships,  and  to  extreme  cold,  yet  they  were  very 
healthy^  mnoh  more  so  than  the  troops  left  in  the  fixed  eamp  at  Warbrng^ 
who,  it  may  be  supposedi  must  have  been  in  the  possession  of  mudi 
greater  comforts.  This  was  owing  to  their  good  food  and  good  clothing. 
At  that  time,  1760,  every  soldier  wore  a  flannel  waistcoat,  a  custom 
which  has  now  unfortunately  disappeared.  This  custom  was  commenced 
by  gifts  from  the  Quakers  to  the  army  in  1745-0,  and  it  was  fuiiud  to  be 
attended  with  the  greatest  possible  benefit.  In  1760  the  Government 
issued  warm  clothing  of  this  description,  and  in  addition  there  was  a  veiy  " 
large  private  snbsoripdon  in  England,  and  blankets,  great  eoats,  under-* 
elothing,  shoes,  stockings,  icOf  were  given  to  the  men.  The  men's  blankets 
were  earned  on  horses,  and  were  wrapped  in  waterproof  clothing.  Each 
company  had  its  own  horseSy  which  kept  np  with  the  men  on  the  march. 

The  same  faot,  that  men  can  bear  great  exposure  to  cold  if  properly 
and  clothed,  was  also  estabhshed  in  the  American  War  of  Independence. 
Some  of  the  Rangers  were  out  during  the  winter,  and  escaped  almost 
entirely  the  diseases  produced  by  cold.  They  attributed  their  immunity 
in  a  great  measure  to  th('  use  of  hot  ginger  tea.  Every  man  carried  a 
piece  of  ginger  in  his  pocket,  and  would  on  no  account  be  without  it. 
With  this  they  made  hot  tea,  and  they  found  this  much  more  comforting 
than  spirits,  which  appear  to  have  been  in  a  great  measure  disused  among 
them.  Hot  infusioiis  of  garlic  and  infusions  of  horseradish  were  also 
used  for  this  purpose,  until  the  more  common  employment  of  hot  tea  and 
oolfee  su|^Hed  us  with  means  which  may  perhaps  be  considered  even 
better  adapted  to  protect  the  body  against  exposure  to  weather. 

The  same  faet  was  again  seen  in  the  American  War  of  1814  ;  in  the 
partial  winter  campaign,  the  men  bore  the  cold  without  great  difficulty^ 
being  very  carefully  protoctocl  from  the  weather. 

The  mme  fact  was  again  j^hown  in  the  celebrated  marches  in  Canada  in 
the  rebellion  of  1837,  and  similar  marches  appear  to  have  been  repeated 
with  as  much  success  during  the  last  few  months. 

Aitliough,  however,  it  appeals  to  be  c^uite  certain  that  if  men  are  well 
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fed,  and  li  llic  suriUce  ui"  the  body  be  kept  thoroughly  dry,  they  can  bear 
great  exposure,  yet  few  armies  have  been  so  well  com  fi>r ;  and  exposnres  to 
inclemencies  of  weather  must  be  put  down  as  the  third  cause  which  has 
been  productive  of  disease  in  onr  oampsigns.  Even  the  campaigns  of 
Planders  and  Germany  to  which  I  have  referred  give  many  examples  of 
this;  one  of  the  best,  perhaps,  is  the  often-quoted  case  of  what  occurred 
after  the  battle  of  Dettingen.  Previously  the  men  liad  been  extremely 
healthy,  after  the  battle  they  were  exposed  to  Avet  and  cold  for  two  or 
three  days  ;  the  consequence  was  that  an  attack  of  dysentery  occurred, 
and  was  so  general  that  half  the  army  were  ail'ected ;  had  this  occurred  a 
{v\v  days  previously  it  is  by  no  means  improljable  that  the  strenuous 
exertions  which  alone  won  the  battle  of  Dettingen  would  have  been 
impossible.  So  also  in  1760  there  was  at  times  a  oonsiderable  amount  of 
sickness  from  exposure  to  weather,  in  spite  of  the  great  care  which  was 
taken  of  the  men.  In  1799  another  campaign  in  Flanders  owed  its  chief 
disasters  to  the  inclemency  of  the  weather,  and  the  gallant  force  of  the 
Duke  of  York  was,  in  fact,  beaten  by  the  elements* 

It  is  impossible  that  a  general  in  command  can  ever  protect  his  men 
perfectly  from  inclemency  of  w^eather;  armies  must  be  expected  to  suffer 
from  this  to  a  considerable  extent;  the  diseases  it  produces  arc  of  course 
catarrhs,  iniiammation,  rheumatism,  and  dysentery.  But  it  is  satisfactory 
to  know  what  great  effect  the  measures  to  ^vhich  I  have  referred  can 
have:  if  men  are  well  fed  and  are  well  clothed  and  cov  ered  with  water- 
proof clothing  (which  will  probably  be  found  the  greatest  boon  which  has 
ever  been  given  to  the  soldier,  but  which  is  not  yet  sufficiently  appre- 
ciated in  OUT  army),  if  hot  liquids  are  provided  for  them,  aad  spirits  kept 
from  them,  or  at  any  rate  issued  in  the  greatest  moderation,  there  is  no 
reason  to  think  but  that  troops  will  bear  a  great  deal  of  exposure  to 
inclemencies  of  weather.  Even  the  winter  in  the  trenches  before  Sebas- 
topol,  had  these  means  been  availal)!e,  might  certainly  have  been  met 
with  comparatively  little  loss.  But  if  from  poverty  or  from  defect  of 
transport  the  warring  nation  cannot  clothe  and  lecd  its  troops,  its  plan  of 
campaign  must  be  adjusted  to  its  circumstances,  or  it  must  be  prepared 
to  encounter  a  great  mortality. 

4.  But  catarrhs,  slight  dysentery,  rheumatism,  and  inflammations  are  not 
the  only  diseases  which  affected  the  troops  in  the  wars  in  1742  and  1760; 
in  both  cases  they  snf^ed,  though  to  a  comparatively  slight  extent,  from 
the  spotted  typhus  and  the  putrid  dysentery — diseases  which  have  been 
the  grand  scourges  of  armies  in  temperate  climates,  in  the  same  way  as 
cholera  and  yellow  fever  have  been  the  destructive  agents  in  the  tropical 
Wiirs.  The  spotted  typhus,  the  prreat  typhus  of  armies,  is,  perhaps,  the 
most  terrible  disease  of  all;  wherever  men  are  closely  crowded  together 
in  ill-ventilated,  uu\vliolesoine  dwellings  it  is  sure  to  appear.  If  scurvy 
be  aibo  present,  it  then  uttauis  its  urcatest  intensity,  and  commits  ravagea 
which  are  truly  astonishing,  it  iius  often  passed  from  the  army  to  the 
civil  population,  and  has  half  dispeopled  towns  and  even  districts.  Its 
ravages  in  the  English  army  have  never  been  comparable  to  those  whidi 
have  occurred  in  foreign  forces,  and,  to  give  an  idc^  of  its  powers,  permit 
me  to  allude  to  a  few  examples  of  l^ie  ^ect  of  this  disease  among  some 
contanental  troops. 
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In  1620  the  Bavarian  army  in  a  few  months  lost  in  Bohemia  not  less 
than  twenty  tliousaud  men  from  spotted  typhus,  and  the  disease  being 
earned  into  other  parts' of  Grennaoj,  obtained  the  name  of  "  the  Bohemian 
diaease/'  just  as,  in  the  same  way,  on  a  later  oocaaion,  the  typhiui  carried 
back  from  Hungary  received  fhe  name  of  the  Hungarian  disease.**  In 
1628  and  l(i32  the  Swedish  army  under  Gustaviu  Adolphas  carried 
typhus  into  Northern  Germany,  and  the  population  was  so  destroyed  that 
fifty  or  sixty  years  later  villages  remained  without  inhabitants.  The 
wars  of  Louis  XTY.  were  always  followed  by  this  disease,  and  the  losses 
of  the  French  army  were  enormous.  But  it  was  in  tlie  wars  of  1812  and 
1813  that  its  greatest  ravages  were  seen.  In  May,  1812,  the  Bavarian 
army  serving  among  the  French  numbered  28,000  men;  in  February, 
1813,  there  were  only  2,250  under  arms.  The  great  destroyer  was 
^phus.  In  August,  1813,  the  first  Prussian  army  consisted  of  37,728 
fighting  men,  in  Ncvember  of  the  same  year  it  reached  the  Bhine  with 
11,515  men,  havii^  lost  16,000  men  by  the  sword,  and  10,000  men  by 
disease,  almost  entirely  typhus.  Even  this  was  trifling  compared  wim 
the  enormous  losses  among  the  French  army.  Not  only  the  army  but 
the  civil  population  suffered  fearfully.  It  is  impossible  .to  enumerate  the 
hecatombs  of  victims ;  in  Mayence  alone  the  French  lost  in  six  months 
17,000  men  from  typhus.  It  is  impossible  to  overlook  the  effect  which 
this  must  have  had  upon  the  fortunes  of  the  campaign. 

In  later  wars  the  same  fact  has  occurred-.  I  need  scarcely  refer  to  thp 
great  losses,  even  yet  not  perfectly  known,  of  the  liussian  army  in  llie 
Crimean  War,  and  to  the  losses  of  the  Erenoh  army  in  the  spring  of  1856, 
when  more  than  17,000  men  perished  in  less  than  three  months,  and. 
when  the  highest  authority  stated  that  the  safety  of  the  whole  S^rench 
army  wa.s  endangered  by  Uie  outbreak.  In  the  war  in  Flanders  in  1742, 
and  again  in  1760,  the  great  cause  of  the  spread  of  typhus  appeared  to  be 
the  state  of  the  hospitals.  If  typhus  once  enters  a  hospital,  unless  that 
hospital  be  extremely  well  adapted  for  the  treatment  of  this  disease,  and  if 
it  onco  attains  any  proportions,  it  spreads  among  the  patients  with 
astoniwhiiig  rapidity,  and  the  hospital  becomes  a  veritable  pest-house. 
The  only  plan  to  adopt  imder  these  circumstances  is  that  which  was 
carried  into  ellect  by  Sir  James  M'Grigor  in  the  Peninsular  War.  Typhus 
had  broken  out  in  some  .  of  the  hospitals  ;  Sir  James  M*Grigor 
broke  them  xip  and  distributed  the  siok  among  tiie  Tillages,  and  in 
this  way,  in  spite  of  bad  food,  in  spite  of  bad  attendance,  and  in  spite  of 
exposure,  the  disease  was  arrested.  Anything  indeed  is  better  than  a 
deficiency  in  the  supply  of  air.  There  is  no  doubt  that  with  proper  sani- 
■  tary  precautions,  the  spotted  typhus,  terrible  as  it  is,  may  be  almn-^t  en- 
tirely put  a  stop  to.  It  must,  however,  be  considered  as  taking  the  foui'th 
place  in  the  causes  which  have  produced  disease  in  the  British  army.* 

*  Whether  or  not  the  circumstaooes  to  which  I  have  reCerred,  viz.  great  overcrowding 
and  vitiation  of  air  from  organic  impurities  derived  from  respiratioii,  will  abaolntoly 

generate  typhus  de  novo^  is  yet  uncertain.  In  all  the  English  wars,  there  has  always  been 
plenty  of  typhxis-poison,  waiting  for  favourable  conditions  to  assume  activity.  This  aro«e 
from  the  peculiar  system  of  recruiting.  Even  in  the  Crimean  War,  we  saw  the  relics  of  a 
i^jrtem  oonatantly  reaorted  to  in  thelMt  century  to  raise  men.  CommiinooB  and  commands 
of  regiments  wed  to  be  given  to  those  who  collected  a  cet lain  number  of  men,  Eveiy  low 
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It  has  never  been  absent  from  any  considerable  European  war  till  the 
wise  samtary  measures  adopted  in  the  Crimea  showed  ua  an  anny  with 
scarcely  a  casei  while  two  other  armies  under  the  same  otrciimstanees 
lost  niunbers  of  men. 

5.  The  other  disease  to  which  I  have  referred)  the  putrid  dysentery,  is  one 
which  has  prevailed  to  a  still  less  extent,  in  the  English  army,  than  the 
spotted  tjpluis.  It  prevailed  to  a  certain  anumnt  in  the  wars  of  1742 
and  17C0,  and  in  the  Peninsular  War  during  a  short  time.  Arising  from 
various  causes,  fi  rm  exposure  to  cold,  from  had  weather  and  bad  food,  it 
is  also  propag  it!  d  hy  contagion,  and  appears,  indeed,  to  give  ns  an 
example  of  a  disease  acquiring  contagious  properties.  This  fact  appears 
to  have  been  first  indicated  clearly  by  Sir  John  Pringle,  but  it  has  been 
subsequently  confirmed  by  a  great  number  of  observations  in  the  French 
wars,  and  in  other  cases.  As  in  the  case  of  lyphus^  there  is  no  reason  to 
doubt  ihat  proper  sanitary  measures  will  lessen  the  spread  of  putrid 
dysentery*  It  must,  however,  I  beliere,  take  the  ftMa  place  among  the 
diseases  which  have  caused  losses  in  the  English  wars. 

6.  I  must  now  pass  on  .to  another  condition,  which  possibly  might  have 
come  before  one  or  two  of  the  others.  In  1760  the  head-qiuwters  of  the 
troops  in  the  German  -vvnr  were  at  Paderbom  in  Westphalia.  7^here  was 
much  sickness,  and  great  dissatisfaction  was  expressed  in  England  much 
in  the  same  wa}-  as  in  the  winter  of  1864-5.  The  diseases  were  putrid 
dysentery  to  a  slight  extent,  spotted  tjplnis  to  a  considerable  extent,  and 
other  forms  of  fever,  among  wliicii  doubtless  was  the  disease  now  known 
by  the  name  of  typhoid  fever.  These  malignant  fevers  arose  at  the 
standing  camp  at  Warbui;g,  and  were  carried  to  Paderbom.  They  were 
produced  by  the  condition  of  the  camp,  which  had  been  inhabited  Ibr  a 
Yeiy  considerable  time.  Both  it  and  the  whole  country  around  were 
covered  with  putrid  remains.  We  are  told  that  dead  men  and  horses  lay 
around  in  infinite  numbers/'  and  that  the  bodies  were  only  thinly  covered 
by  earth. 

The  unhealthiness  of  standing  camps— unless  the  greatest  care  be 
taken  to  cleanse  them — is  one  of  the  best  known  facts  of  army  hygiene. 
The  frequent  shifting  of  encamping  grounds  is  almost  the  only  rule  which 
has  come  down  to  us  by  uiuaiis  of  which  Alexander  the  Great  so  mar- 
vellously preserved  the  health  of  his  men.  The  Komans  also  took  the 
most  special  care  for  the  cleanliness  of  their  camping  grounds,  as  indeed 
in  all  other  matters  connected  wiih  the  health  of  tiieir  men. 

Unfortunately,  in  modem  armies  the  grand  rule  paying  the  greatest 
attention  to  this  duty  has  been  too  little  reg  r  led.  In  the  Englirii  army 
it  has  perhaps  been  more  attended  to  than  in  other  armies,  but  even  with 
US  it  is  impossible  to  read  the  accounts  (unfortunately  too  short)  of  the 

purlieu,  evetyinfniious  haunt,  every  Jail  evoi,  used  to  be  raniacked  for  recruits.  Wherever 
these  men  went,  they  carried  typhus,  at  that  time  the  constant  scourge  of  our  towns  and 
our  jails.  It  gives  one  a  strange  idea  of  the  making  of  a  soldier,  to  read  in  Donald  Monroes 
essay,  published  in  1764,  a  caution  "  that  particuhir  regard  bo  paid  to  those  soldiers 
picked  up  in  the  streets,  or  %ho  hare  been  taken  out  of  the  Savoy  or  other  jails.  All 
dirty  rags  from  such  people  should  l>e  thrown  away  or  burnt."  Complaints  of  the  intio- 
iluetion  of  typlius  froui  this  fource  aro  fierinently  found  in  the  writings  of  army  surgeons 
of  tho-last  century.  Ty]»husi  was  sevcrul  times  carried  to  the  West  Indies,  and  even  pre- 
vailed there  ai^rently  to  aome  extent. 
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camps  even  in  the  Peninsular  War  without  pecodiring  wliat  prolific  sources 
of  disease  they  were. 

Let  me  take  auother  instance  of  the  eiiect  o£  bad  eacamping  grounda, 
ai  it  illustrates  one  or  two  other  p(»nts.  In  1801  a  force  of  4)000 
Emopeana  and  4,000  natiTW  landed  in  Egypt  from  India,  la  June  they 
ooiDinaiieed  their  march  B0IOM  the  desert;  thejr  underwent  hardships  whi<£ 
Sir  James  M^Grigor  Ihinks  were  never  eKoeeded  by  any  army*  The  heat 
was  intense,  the  thermometer  in  the  tents  marked  118**,  and  at  nine  o^cIock 
in  the  morning  at  three  feet  depth  in  the  ground  the  thermometer  marked 
no  less  than  69°  Fahrenheit.  Owing  to  the  difficulty  of  carriage,  no  spirits 
were  issued,  In  spito  of  all  this  the  men  were  remarkably  healrhy,  {Jioving, 
what  our  Indian  campaigus  have  also  shown,  that  with  proper  precaution, 
and  if  spiiits  are  avoided,  great  heat  can  be  borne  without  risk.  Having 
reached  the  Nile,  the  army  descended  that  river  for  400  miles,  and  landed 
at  Ghiza.  There  they  found  the  89  th  liegiment  very  sickly  j  scarcely 
filiy  men  mustered  on  parade.  Tins  ought  to  have  attracted  attention, 
inasmueh  as  the  89th  should  haye  been  considered  to  be  Ihe  touchstone 
by  whioli  the  sanitary  condition  of  Ghisa  was  to  be  judged.  HoweTer,  the 
army  was  there  disembarked,  being  then,  to  use  the  words  of  Sir  James 
M^Grigor,  "  uncommonly  healthy."  In  less  than  a  week  they  sent  into 
the  hospital  ten  per  cent,  of  their  force;  in  three  weeks  there  were  a 
thousand  sick  out  of  the  eip^ht  thousand  men;  in  four  weeks  there  were 
twelve  hundred  sick :  then  the  army  moved  to  Kosetta.  We  must  there- 
fore consider  that  no  less  than  fifteen  per  cent,  of  that  force  had  in  that 
short  space  of  time  been  in  the  hospital,  and  one-fourth  of  the  duty- 
men  in  all  probability  must  have  passed  through  the  hospital.  The 
diseases  produced  in  this  shcrt  time  were  attended  with  Tery  slight  mois 
talit^ ;  they  were  chiefiy  hvm  which  appear  not  to  hare  been  of  malarious 
origm,  but  chiefly  of  that  kind,  yet  little  investigated  or  understood,  which 
are  known  by  the  name  of  the  bilious  r:  riiittent,  or  the  bilious  typhoid, 
and  the  bilious  relapsing  fevers  of  the  Mediterranean  and  Egypt.  There 
were  also  slight  dysenteries,  and  some  ophthalmiai  but  no  plague  till  after- 
wards, when  the  army  got  to  Kosetta. 

It  was  supposed  at  one  time  that  the  diseases  produced  at  Ghiza  were 
owing  to  the  marshes  in  the  neighbourhood,  but  this  is  rendered  impro- 
bable;  first  from  the  fact  that,  as  far  as  can  be  known  from  the  accounts 
of  the  diseases,  which  are  very  short  and  imperfect,  the  malarious  taint 
did  not  form  any  grand  element  in  these  diseases,  and  secondly  from  the 
following  &ct-^hi2a  for  monihs  had  been  an  encamping  ground  of  a 
snecessbn  of  bodies  of  troops-^Turks,  Mamelukes,  iWch,  and  then 
English*  The  whole  country  was  covered  y/iOk  putrid  effiuvia.  At  a 
snbsdquent  period,  when  time  had  been  given  for  the  perfect  dissi- 
pation and  complete  decomposition  and  elimination  of  all  these  putrid 
remains,  Ghiza  was  ngain  occupied  and  was  found  to  be  healthy;  there- 
fore it  would  appear  certain  that  the  condition  of  the  camp  was  the  cause 
which  led  to  the  great  amount  of  sickness  in  the  expeditionary  force. 
*  Filthy  standing  camps,  then,  giving  rise  to  various  forms  of  fever,  tjrphoid 
being  among  the  chief,  and  to  other  forms  little  understood,  also  to  dysen- 
tery, and  to  cholera  in  some  regions,  must  be  put  down  as  the  next  cause 
irhich  has  ^ven  rise  to  mortality  in  English  wan.  It  is  probaUe  that  this 
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cause  will  never  again  produce  auy  great  amount  oi  sickness  in  our  forces, 
inasmuch  as  not  "only  is  the  necessity  of  tbe  most  perfect  oleBiiUnea*^  in 
camps  well  nnderstoodi  but  i:.  *ht  presebt  organizatioa  of  the  medicAi  de* 
partmenti  sanitary  officers  are  appoiiited«  whose  special  duty  it  Is  to  insure 
the  perfect  and  continued  cleanliness  of  the  camps. 

7-  "^I  will  now  pass  on  to  another  head.  The  fiittgnes  in  war  are  ezcessiTe, 
and  can  only  be  borne  by  men  whose  frames  are  matured  by  age  and 
constant  physical  exertion.  Boys  and  immature  youn?T  mon  nre  speedily 
destroyed,  or .  -"nly  throng  the  hospitals.  In  campaigns  every  soldier 
ought  at  least  to  be  twenty-one  years  old,  and  should  have  been  accus- 
tomed to  the  most  constant  physical  exertion  and  open-air  exercise. 
Before  a  regiuieiiL  goes  on  a  campaign,  it  should  be  weeded  of  its  imma- 
ture men,  who  should  form  a  corps  of  roscnre»  and  be  subjected  to  a 
thorotigh  course  of  training,  and  be  then  sent  on  to  joiu  ^eir  regiment, 
when  deemed  fit  to  encounter  the  hardships  of  the  campaign.  The  effect 
of  exposing  immature  troops  to  the  hardships  of  campaigns  has  been  fre- 
quently illustrated.  Some  of  the  heaviest  mortality  in  the  Peninsular 
War  was  among  regiments  thus  hastily  recruited.  In  the  Crimean  War, 
during  flic  Focond  winter  the  troops  were  fortnnr\tely  not  called  upon  to 
"tmdergo  great  exertion.  Had  they  been  ro,  in  sj  ite  of  all  sanitary  pre- 
cautions, that  young  and  untried  army  must  necessarily  have  suil'ered 
very  considerable  mortality.  Perhaps  tlie  best  example  in  our  annals  of 
the  eiii^ct  of  this  cause  is  to  be  found  in  the  history  of  the  British  Legion 
in  Spain,  in  1887,  as  given  by  Mr.  Alcook,  This  body  of  men  consisted 
of  about  7,000  persons,  hastily  recruited,  comprising  Englishmen  and 
Scotchmen,  chiefly  drawn  from  towns,  and  Irishmen  who  were  more 
largely  drawn  from  the  open  country.  Almost  all  the  force  were  either 
too  young  or  too  old.  They  landed  in  Spain  during  the  winter.  In  the 
first  few  months  after  landing,  one-third  of  the  English,  one-fifth  of  the 
Scotcli,  and  one-eighth  of  the  Irish  were  *' rapidly  swept  into  the  hospi- 
tals.*' During  tbe  six  months  which  succeeded  their  landing,  they  lost  the 
"  lives  and  servicts  of  2,000  men,"  and  the  whole  force  was  enfeebled  and 
crippled  lor  six  months;  no  doubt  they  underwent  very  great  hardships, 
were  exposed  to  the  weather,  had  bad  food  at  some  part  of  the  time,  and 
bad  shelter;  but  they  were  not  exposed  to  greater  hardships  than  have 
often  been  met  with  little  loss  by  seasoned  troops.  The  great  cause  of 
their  losses  is  to  be  found  in  the  quality  of  the  men,  and  it  is  worth 
observation  how  comparatively  easily  the  Irishmen,  drawn  from  the 
country  and  accustomed  to  open-air  life  and  to  the  physical  exertion  of 
ngricnltiire,  bore  the  hardships  which  prostrated  SO  rapidly  the  town 
recruits-  drawn  from  Scotland  and  England. 

Die  often-quoted  marches  of  Napoleon  may  be  just  alluded  to  here  in 
rerercnce  to  this  point.  In  1805  the  so-called  "Army  of  England" 
marched  across  France,  a  distance  of  450  or  500  miles,  with  scarcely  a 
straggler,  and  with  scarcely  any  sick.  In  1812  and  1813  the  F  rench 
army  was  an  army  of  recruits,  "  boys  who  died  by  hundreds  on  the  road- 
side." The  Emperor  bitterly  complained,  but  his  complaint  met  with  no 
response.  He  had  exhausted  France  by  fifteen  years  of  glory,  and 
seasoned,  hardened  veterans  were  not  procural)le. 

But  even  seasoned  and  veteran  troops  may  be  too  highly  taxed.  Of  this 
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there  are  not  nuuiy  examples  in  the  history  of  EngUeh  warfare.  There  are 
a  coi|siderable  number  in  the  history  of  contiuentftl  armies,  as  in  the  army 
of  Prussia  in  the  time  of  Frederick  the  6r>»>&t9'aud  later. 

Properly  to  tndn  bis  men,  to  train  theiir  so  that  the^  Bhall  be  ready  for 
great  emergencies,  to  save  them  ivhen  saying  is  practieable,  so  that  iirhen 
necessary  their  whole  strength  may  be  called  upon,  must  be  one  ot  the 
most  striking  powers  of  a  great  commander.  The  exposure,  then^  of 
immatOJe  young  men  to  the  hardships  of  war,  hardships  whi(^h  must  be 
undergone,  must  form  the  next  series  of  causes  which  have  given  rise  to 
disease  in  the  English  wars. 

8,  Hut  now,  supposing  that  the  provident  care  of  the  Government  and  the 
skill  of  the  general  have  succeeded  in  meeting  all  these  conditions — have 
succeeded  in  providing  well  trained  and  seasoned  men,  in  properly  feeding 
them,  in  properly  clothing  them,  and  protecting  them  as  far  as  can  be 
done  against  inolemeicies  of  the  weather,  in  looking  out  for,  anticipating, 
and  providing  for  the  causes  which  produce  typhus,  the  causes  which 
produce  putrid  dysentery,  the  causea  which  produce  typhoid  and  ether 
forms  of  fever — supposing  that  all  this  could  be  done»  would  an  army  be 
healthy  ? 

In  answer  to  this  it  may  be  said  that  it  would  be,  that  it  must  be,  in  a 
great  measure,  healthy.  But  there  are  still  some  causes  which  the  soldier 
himself  calls  into  action,  and  from  which  his  otlicers  can  onl}'  in  a  very 
slight  degree  ])rot<.>ct  him.  The  agencies  Avhich  the  soldier  himself  thus 
calls  into  action  are,  especially,  the  want  of  cleanliness,  wliich  is  so  diih- 
oult  to  be  enforced  in  war,  the  excessive  use  of  spirits,  and  debauchery. 

During  any  exertion  it  is  an  important  matter  to  keep  the  skin  perfectly 
clean.  There  are  those  who  underrate  the  importance  of  this  point,  but 
they  Bxe  mistaken*  It  is  a  point  of  prime  necessity.  Now  in  war  such 
cleanliness  is  hardly  possible  to  be  enforced.  Water  cannot  be  procured, 
time  perhaps  cannot  be  given,  and  t]?e  soldier  necessarily  becomes  ex- 
tremely dirty.  Hence  there  is  a  certain  amoimt — no  great  amount,  but 
a  certain  amount — of  ill-healtli  proceeding  from  this  cause  alone. 

Whenever  an  army  has  1  c^n  kept  from  spirits,  although  it  has  been 
placed  otherwise  under  unlavourable  conditions,  us  health  has  been  good. 
Some  striking  examples  of  this  may  be  taken  from  the  American  War  of 
Independence,  among  the  American  troops.  At  first  ihe  American  troops 
in  the  revolutionary  war  were  imhealthy.  Afi:^  a  time  they  ceased  to 
be  paid — funds  were  not  forthcoming  to  pay  them.  They  then  became 
very  much  healthier — in  fact  extremely  heathy.  The  same  tiling  oc- 
curred in  1814.  In  that  war  the  American  troops  were  also  unhealthy 
at  first.  Tliey  ceased  to  be  paid,  they  ceased  to  purchase  spirits,  which 
previously  they  had  indulged  in,  and  again  they  became  healthy.  A 
surgeon  who  witnessed  both  these  campaigns  states,  and  very  truly  states, 
that  "  when  the  soldier  is  poor  in  money  he  iljuuiids  in  health."  The 
same  eftect  of  abstinence  from  spiiiLti  being  attended  witli  an  improved  state 
of  health  of  the  troops  has  been  witnessed  often  in  the  English  army.  The 
case  of  the  "illustrious*'  garrison  of  Jellahabad  is  a  striking  instance. 
Another  most  striking  instance  is  given  by  Sir  John  Hall  in  ihe  last 
Cafire  war.  The  troops  were  exposed  to  great  hardships  and  indemeney 
fff  weather^  and  yet  xemm^^  extrai^y  henlthy,  io  ometpix^f  m^u- 


Digitized  by  Google 


374 


cAns£s  or  AicxMXiS  IN  sKOuaa  wabs,  and 


fe£tly,  appears  from  all  the  circumstaucos  of  the  case,  of  the  fact  that 
spirits  could  not  be  issued  to,  or  procured  by  them.  But  peili;ii>s  the 
most  interesting  cxaDiple  of  this  fact  is  to  be  luuiid  in  the  celebrated 
Comwallis  campaign  of  I78I9  in  which  a  body  of  men  made  a  long  and 
fatiguing  march  of  more  than  2,000  mileB,  were  exposed  faXLj  lo  in- 
clemenoieB  of  weather,  were  supplied  hy  a  commfwariat  which  was  raUier 
indifeent,  and  yet  remained  extremely  healthy.  Dr.  Chiaholm,  the 
surgeon  of  the  Tlst  Highlanders,  shall  however  narrate  this  oaae.  I  will 
read  an  extract  from  hia  book  giving  an  account  of  this  celebrated  mareh. 
He  calls  it  "the  most  remarkable  campaign  of  the  American  Revolutionary 
War,  oAving  to  the  danger^  faaguea,  and  piivationa  anatained  by  the  army 
in  the  course  of  it 

"  They  effected  a  march  of  nearly  2,0UU  imies  through  a  poor  country, 
inhabited  by  inveterate  enemies,  alwa)'s  more  than  200  miles  from  their 
resouices ;  forded  many  large,  deep,  and  rapid  rivei'S  at  the  hazard  of  their 
Uvea;  fought  one  pitched  bal^e  against  thrice  their  number;  were  almost 
constantly  engaged  in  skirmishes ;  were  deprived  of  rum  or  any  strong 
liquors;  were  for  weeks  successively  reduced  to  the  scanty  support  which 
a  few  heads  of  Indian  com,  and  a  precarious  very  limited  allowance  of 
.  lean  fresh  beef  affi>tded  them ;  had  no  shelter  from  the  inclemency  of  the 
weather,  or  the  damps  of  the  earth  and  night,  but  a  single  blanket  and  a 
few  boughs  of  trees  lirfstily  put  together  in  the  form  of  wigwams.  These 
hardships,  fatigues,  and  privations  they  were  enabled  to  support  by  the 
exaniple  shown  them  by  their  excellent  and  amiable  commander;  by  the 
exercise  of  marcliincr  being  alternated  by  rest  every  third  day,  when 
practicable;  by  parading  in  clt.iu  linen  once  every  marching  day  and 
twice  every  halting  day,  being  obliged  to  clean  and  bathe  themselves 
every  day;  by  the  men  being  obliged  to  wash  their  shirts  and  waistcoats 
and  pantaloons  themselves;  by  a  necessary  abstinence  irom  strong  liquors; 
andyfinally,  by  what  may  be  considered  as  not  the  least  canse,  their 
pursuing,  not  flying  fromy  an  enemy.  The  regiment  I  was  surgeon  to^  ihe 
71st  Highlanders,  composed  a  part  of  this  truly  gallant  army;  they  con^ 
sisted  of  about  GOO  men,  and  the  average  number  of  their  sick  during  this 
arduous  service  was  about  twenty 'fivei  exclusive  of  wounded,  and  they 
were  all  trifling  cases." 

Now  here  the  great  immunity  from  sickness  may  be  considered  to  be 
dependent, 

1.  U  pon  abstinence  from  liquors. 

2*  Upon  the  enforced  cleanliness* 

8.  Upon  the  rest  every  third  day. 

The  commissariat,  though  indi&rent,  was  not  extremely  bad;  the  men 
had  fresh  meat,  at  any  rate,  and  appear  also  to  have  had  com,  and 
possibly  other  vegetables.  Of  these  causes  the  abstinence  fnan  strong 
liquors  must  be  put  down  as  the  most  important.    In  the  long  catalogue 

of  wars  I  have  not  been  able  to  find  a  single  instance  in  which  the  use 
of  spirits  has  been  proved  to  be  useful,  and  there  is  a  veiy  large  number 
in  which  it  has  been  proved  to  be  detrimental.  There  are  only  tiiree 
ways  of  keeping  men  from  the  excessive  use  of  spirits.  The  first  is  to 
supply  them  with  good  malt  liquor,  and  with  red  wines  ^vhich  contain  a 
snuUl  per-centage  H  idcoiiol.  The  supply  of  red  wines  of  this  kind  was 
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formerly  strongly  urged  by  Sir  Gill^ert  Blane,  t"he  celebrato  l  iiavnl  surgeon. 
The  use  of  these  Avines  is  not  merely  negative  as  a  substitute  for  spirits, 
but  also  positive,  for  by  their  use  a  large  number  of  salts,  neutral  .11- 1 
acid  Yegetable  salts,  ai-e  supplied  to  the  body,  which  are  of  the  highest 
impoTlaiice  to  the  nutrition  of  the  system,  and  are  themseilyet  no  mean 
intisoorbatics.  The  second  mode  of  preventing  men  ftom  getting  spirits 
is  of  coarse  oamp  Yeg;alations.  We  have  Been  this  att^npted  in  the 
present  American  War,  for  a  speoial  Aet  has  been  passed  by  Congress 
for  the  purpose  of  hindering  the  men  from  purchasing  spirits — a  plan, 
however,  which  is  always  liable  to  considerable  evasion.  A  third 
means  by  which  men  might  bo  krpt  from  the  excessive  use  of  spirits, 
would  be  to  teach  them  how  really  iuefFective  and  inoperativp  their  use 
is  in  preventing  them  from  suffering  from  diseases,  and  bow  many 
diseases  the  excessive,  or  indeed  the  even  moderate,  use  of  spirits  may 
itself  give  rise  to. 

The  third  cause,  which  the  soldier  brings  upon  himself,  and  which 
has  caused  a  great  deal  of  sickness  in  some  oampaigns,  has  been  de- 
bauchery. This,  of  eoune,  is  a  point  -which  oan  only  be  prevented,  as 

far  as  it  can  be  prevented,  by  camp  and  police  regulations. 

Such  are  the  eight  different  and  principal  causes  of  mortality  In  our 
wars.  I  have  arranged  them  in  the  order  in  which,  looking  over  the 
history  of  English  campaigns,  I  find  they  have  produced  the  greatest 
amount  of  sickness.  I  have  considered  them  separately  or  cnnmernted 
them  separately  for  the  sake  of  convenience,  but  in  almost  all  campaigns 
two,  or  three,  or  i' )iir.  or  perhaps  all  of  them,  have  been  acting  together. 

Thei-e  is  no  doubt  that  to  a  great  extent  these  causes  arc  preventiblc, 
but  to  prevent  them  would  require  that  those  in  authority  should  fully 
recognise  their  existence  and  meet  Ihem  with  continued  energy*  To 
prevent  them  requires  no  special  science,  no  peculiar  appliances,  but  only 
the  exercise  of  common  sense  and  of  knowledge  which  every  soldier  ought 
to  have.  The  Bomans  certainly  appUed  and  acted  upon  roles  which  we 
must  also  apply,  and  acting  upon  them  tiiey  tspjpmr  to  have  escaped,  at 
'any  rate  to  a  considerable  extent,  those  immense  losses  and  tremendous 
catastrophes  which  have  so  often  befallen  modern  armies.  Their  forces 
penetrated  many  countries  and  underwent  many  difficulties ;  the  forest, 
the  marsh,  the  desert,  the  cold  mountain  pass,  the  torrid  plain,  were 
traversed  by  them  with  impunity.  Shall  we,  who  boast  a  dominion  as 
extensive  and  a  knowledge  more  subtle  and  profound,  fall  short  of  the 
Jesuits  obtained  by  those  old  masters  of  the  world  ?  If  so,  it  will  not  be 
because  our  difficulties  are  greater,  nor  because  our  knowledge  is  less,  but 
because  we  refuse  to  hearken  to  die  lessons  proclaimed  to  us  from  the 
camps  and  battle-fields  of  those  thousands  of  British  soldiers  who  in  times 
gone  by  have  fallen  victims  to  the  preventibie  diseases  of  campaigns. 
We  must  not  suppose,  because  those  lessons  are  so  obvious,  that  they  can 
be  suffered  to  be  forgotten.  A  writer  whose  name  will  assuredly  be 
hereafter  placed  by  the  side  of  those  of  Robert  Jackson  and  of  Henry 
Marshall,  says,  "  All  errors  should  be  treasured  up  in  our  memories. 
Although  the  past  cannot  be  redeemed,  it  ought  to  suggest  lessons  for  the 
futiu-e." 

And  Kanald  Martin  goes  on  to  cite  those  memorable  words  of  Samuel 
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Johnson,  Avhich,  written  in  1771,  are  still  full  of  meamog,  and  have  lost 
nothing  of  their  trutli  and  force. 

"The  life  of  a  British  soldier,  '  wrote  Johnson,  "is  ill  represented  by- 
heroic  fiction.  War  has  means  of  destruction  more  formidable  than  the 
oannon  and  the  swoid.  Of  the  thousands  and  tens  of  thousands  that 
perished  in  our  ]ate  conteets  -mik  France  and  Spain,  a  very  small  part 
ever  felt  the  stroke  of  an  enemj*  The  rest  languished  in  tents  and  shipsy 
amidst  damp  and  putrefactions,  pale^  torpid,  spiritless,  and  helpless; 
gasping  and  groaning,  tmpitied  among  men,  made  obdurate  by  long  con- 
tinuance of  helpless  misery,  and  were  at  last  whelmed  in  pits,  or  heaved 
into  the  ocean  without  notice,  and  without  remembrance.  By  incom- 
modious encampments  and  unwholesome  stations,  where  courage  is  useless 
and  enterprise  impracticable,  fleets  are  silently  dispeopled  and  armies 
sluggishly  melted  away.  Thus  is  a  people  gradually  exhausted,  for  the 
most  part  with  little  effect.  In  this  last  war  ilavannah  was  taken,  and  at 
what  expense  is  too  xnil  remembered.  May  my  country  be  never  cursed 
with  such  another  conqoest^** 

It  is  now  ninety-three  yean  since  these  memorable  words  were  written, 
and  it  Is  only  now  that  we  may  ventuie  to  hope  that  this  country  will  not 
again  be  cursed  with  conquests  that  are  scarcely  less  disastrous  than 
defeats.  Now  at  last  an  enlightened  policy  has  been  initiated,  and  the 
health  of  the  soldier  is,  us  Kobert  Jackson  said  it  ought  to  be,  a  primary 
consideration  of  the  State."  I  venture  to  prophecy  that  in  after  times  few 
reforms  will  be  thought  more  important  than  that  with  which  the  names 
of  Lord  Herbert  and  Miss  JNightingale,  and  others  scarcely  less  dis- 
tinguished, are  now  for  ever  connected ;  a  reform  in  which  the  State  Ijoth 
recognises  a  duty,  and,  as  a  reward,  reaps  an  untdd  advantage.  But  it 
must  be  for  the  army  at  large  and  for  the  general  public  to  support  ezer* 
tions  which,  without  their  aid,  would  languish  and  disappear.  It  must 
be  for  us,  in  fact,  not  to  forget  the  teachings  of  the  past,  but  to  make 
them  ever-living,  that  their  warnings  shall  not  be  forgotten,  and  that  their 
lessons  shall  not  be  unfiruitiiil. 

The  Chairman  :  I  hope  you  will  allow  me  to  convey  to  Dr.  Parkes  your 
best  tiianks  ibr  his  eloquent  and  most  instructive  lecture. 


Digitized  by  Google 


Friday,  May  9th,  1862. 
W.  SXIELING  LACON,  Esq.,  in  the  Chair. 

A  NEW  bYSTEM  OF  ARTILLERY  FOll  PUOJECXINO  A 
GKOUP  OB  CLUSTEB  OF  BUOT. 

By  Gen£aal  O.  VAUDSNBUBaH,  N.Y.S.M. 


Fun  militaiy  puq)osies,  gUTincry  has  mainly  had  for  its  object,  in  its 
later  attainments,  the  projectiuu  (  fa  single  shot,  with  incronsing  |)recision, 
range,  and  power,  and,  latterly,  witli  especial  efforts  fur  uugmenting  the 
weight  and  magnitude  of  the  matter,  thus  projected  in  a  single  mass.  No  ■ 
argument  is  now  required  to  shovr  the  value  and  importance  of  projecting 
a  great  shot^  with  great  power  and  with  great  precision.  There  is,  however, 
something  besides  the  projection  of  a  large  single  shot,  which  is  equally 
legitimate  as  an  attainment  in  gunnery,  and  of  no  less  militaiy  importance. 
To  uncover  an  enemy  and  penetrate  his  defences,  it  is  necessaiy  to  con- 
centrate the  destroying  ]>ower  and  matter  in  one  body,  in  order  to  transfer 
it  to  fine  point.  The  object  is  to  iiialce  that  point  vidnerable.  When  an 
enemy  is  uncovered,  it  is  no  less  irai)ortant  to  distTil)ute  tlie  tlestroying 
force  over  the  greatest  possible  area,  compatible  with  the  retention  of  a 
life-destroy  11  ig  ctHciencj  at  every  point.  Thus,  if  three  oiJO-grain  bullets 
could  be  projected  simultaneously,  one  foot  from  each  other,  in  the  form  of 
a  triangle,  with  the  same  range  and  prectsion  as  a  121h.  shot,  against  an 
enemy  in  the  open  field,  although  the  proportion  of  matter  compared  with 
the  large  shot,  would  be  only  as  1  to  57,  they  would  yet  cover  and  sweep 
a  considerably  larger  area  of  space  with  a  deadly  and  destroying  force. 
The  power  it  is  true  would  be  less  within  the  space  covered  by  the  small 
shot,  yet  it  would  be  sufficient.  Neither  one  nor  all  of  them  conld  overcome 
so  many  obstacles  in  the  line  of  flight;  but  when  tlu'^e  olistacles  are 
enemies,  each  has  ample  destructiveness.  The  large  shot  would  do  more 
effective  work  -^nthin  the  smaller  area  which  it  covers,  but  here  again  the 
smaller  ones  would  furnish  a  compensation  for  this  inferiority  ;  for,  wliile 
the  large  shot  might  go  over,  fall  short,  or  pass  through  the  enemy  with- 
out effect,  ^e  same  contingency  must  happen  to  «J1  three  of  the  small 
ones,  which  is  not  so  likely,  before  they  all  cease  to  be  effective. 

The  artillery  now  employed,  attempts,  and  not  without  considerable 
success,  the  doable  duty  of  concentrating  and  distributing  projectile  matter, 
to  meet  the  two  conditions  in  which  an  enemy  is  found.  It  does  this  by 
the  one  operation  of  projecting  the  large  shot  which  as  a  shrapnel,  or 
segment  shell,  shall  biu«t  and  distribute  its  fragments,  either  before  or 
after  it  shall  have  done  duty  in  penetrating  a  defence.  The  matter  is 
united  in  one  Ijody  for  the  purpose  of  projection,  and  then  foi*  field  use 
there  is  au  imperfect  attempt  to  subdivide  it.  / 

If  an  imperfect  performauce  of  two  duties  from  ouo  m^e«h«iu9fl  organisa- 
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tion  was  better  than  a  division  and  perfect  pc  i  foi  iiiance  by  organizations 
best  ada])ted  to  each,  jiossibly  the  single-shuttcd  gun  niiglit  supply  all 
iiiilitiuy  rei|iiirenieut6.  Brown  Bess  and  smootli-bore  field  artillery  each 
projected  the  single  shot  with  considendTle  smccess  before  tl^e  rifled  musket 
and  rifled  artilleiy  were  introduced. 

The  post  horse,  idth  no  less  oanBiderable  success,  performed  the  duty  of 
oonyeyance,  doing  a  variety  of  double  offices  and  conveniences,  more  tlian 
can  now  be  remembered,  which  it  was  clear  the  locomotiTe  could  not,  d' 
not,  and  never  haa  supplied.  The  fact  hi,  with  new  attainments  with  whi  < 
to  compare  former  results,  tlic  latter  often  dwindle  from  what  was  great  succe. 
to  obseure  failure.    Gunnery  imnislies  its  own  illustration  of  this  in  coi 
paring  the  old  muskets  and  the  new  ones  of  to-day.    The  highest  perfonn 
anee  of  the  shell  occurs  when  fired  from  rifled  cannon.    Being  concussive  or 
percussive,  it  penctratei  defensive  works  as  a  solid  body,  and  then  by  its 
disruption  destroys  not  only  such  works,  but  the  enemy  irithin  ihem. 

The  large  single  shell  has  here  a  high  military  duty  to  perform,  where 
it  has  no  eQiapetitQ]v<K>f  dislodging  «nd  mtoovering  an  enemy,  and 
fordng  hun  from  what  is,  on  land,  a  negative  condition  of  power,  which  has 
hitherto  been,  and  must  continue  to  be,  inferior  to  the  active,  mobile, 
aggressive  conditions  of  attack. 

With  the  shell  for  field  use,  for  disruption  and  distiibution  before  meet- 
ing re.slistunce,  there  is  only  the  time  fuse  ;  recjuiring  time,  distance,  and 
fiisu  to  be  acciuattJy  ineasui*ed,  and  adapted  to  each  other — a  practical 
impossibility.  Accordingly,  we  never  know  when  or  where  the  shell  is  to 
be  converted  into  a  group  of  shot ;  we  never  know  the  niuuber  or  direction 
of  the  fragments.  Uutil  the  burHtiug  of  this  shell  occurs,  its  efficteney  is 
Hmited  to  a  trio  of  small  shot^  and  when  the  disruption  does  occur,  its 
trajectpiy  is  substantially  losti  and  all  preciskm  and  reliabiU(y  of  its  aotiou 
gone. 

Assume  an  enemy  to  have  a  depth,  vertically,  on  a  plane,  or  any  other 
surfiMse  of  10  feet,  and  let  a  shell  be  exploded  into  200  fragments  at  any 
point  within  this  enemy ;  let  the  fragments  have  a  radial  and  forward 
direction,  in  a  front  Jt(  inisi>here.  Thus,  theoretically  perfect  in  the  time, 
place,  subdivision,  akni  direction  of  the  matter,  it  will  be  found  that  but 
40  of  these  200  pai  ts  can  remain  within  the  f^irnQO  occupied  by  the  enemy, 
at  the  distance  of  bO  feet  from  the  point  of  disruption,  and  at  the  distance  of 
100  feet,  but  20.*  Thus  it  must  be  apparent  that  the  fragments  of  a  shell 
of  the  same  number  and  weight  as  tiie  flying  cluster  cannot  corer  tiie 
hundredth  part  of  the  area,  and  surface,  swept  by  the  latter.  .If  the  shell 
has  been  found  efficient  in  Uie  field,  it  indicates  in  my  judgment^  not 
that  it  will  bet  a  competitor  with  the  cluster,  but  the  superior  effect 
which  may  bo  witioipated  from  the  latter.  It  must,  I  apprehend,  be  oon-^ 
ceded,  that  the  gun  which  will,  with  the  highest  efficiency  and  economy — 
terms  whicli  include  e^'erything — subdivide  the  largest  quantity  of  matter 
into  the  greatest  number  of  small  deadly  parts,  and  give  the  highest  rango 
and  precision  to  each — the  Avliole  forming  a  group  or  cluster,  best  calculated 
to  sweep  and  lovcr  the  ground  of  the  enemy-^ihat  such  a  gmi  is  most 
valuable  for  the  held. 

*  This  k  ttiihs  amunpUon  that  die  ladlataad  projMlito  v«Ioolli«s  are  tliQ  same.— O.Y. 
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Can  wo  proj(>ct,  sfty,  103  small  shot  of  the  aggrecfate  weight  of  the  12lb. 
shot  or  Hhd\,  or  say  3(>0  of  the  aggregate  weight  of  the  2(»lb  shell,  under 
the  same  eomlitioiis  as  tliis  single  shot  5  tlxat  is,  from  a  gmi  of  uo  greater 
weight  and  dimensions,  with  ei^ual  facility  for  moving,  tfaa  same  ease  Mid 
rapidity  of  diioharge ;  these  smill  diet  to  be  solid  or  perouasiTe  ahelk, 
each  to  have  a  range  and  predalon  equal  to  that  of  the  larger  one,  of 
which  It  iSf  in  this  view,  a  fragment,  the  whole  to  form  a  gronp,  cliisteTf 
»  swarm,  to  cover  a  largo  area,  with  a  deadly  force,  throughout  the  ivheiU 
lajsetorif^    1  answer,  Yes,  ^^ith  ihe  same  ease,  simpUoity,  and  facility. 
1  Af?f=!nTning  this  answer  to  he  correct,  for  one  moment,  before  <l*'t!ion- 
rrrttiiig  it,  such  a  gun  may  not  ]»resent  analogi»'^  wlu'eh  occnriu  comparing 
new  musket  with  the  old  one,  or  tlie  locomotive  with  the  hoi-ne.  Yet, 
if  we  are  to  estimate  the  relative  amount  of  work  done  in  the  same  time, 
with  the  same  physical  or  organic  agents,  neither  shows  a  greater  contrast 
than  this  new  system  of  artUlefj,  compared  with  that  now  in  use. 

We  have  obserred  tiiat  two  modes  of  projection  are  theoretioally  and  prac- 
tically required  to  meet  the  two  oonditions  of  an  enemy:  one,  the  means  to 
assail  him  when  protected  by  defensiTe  works,  either  on  land  or  water,  which 
the  large  single  shot  and  shell  gun  funiishes )  the  other,  to  meet  him  irheia. 
uncovered,  in  the  condition  of  attack.  The  system  which  I  now  make 
public,  is  iiiti^nded  to  meet  the  last-named  reqinrement. 

Of  the  comparative  dignity  and  importance  of  the  two  systems  Ijest 
caleidated  to  meet  these  two  conditions,  a  tew  words  may  be  said.  As  an 
enemy  is  moHt  dangerous  when  uncovered  and  aggressive,  so,  for  this 
reason,  both  the  instinct  and  logic  of  niau  has  assumed,  tlie  most  etiicieut 
means  of  attaekivg  him  in  this,  hie  meet  Ibtniudable  attitude  aa  the  highest 
means  of  attack  and  ci  defence.  Indeed,  we  involimtanly  look  lor  the  moat 
deadly  weapon  by  which  men  can  destroy  eadi  other  in  the  open  field,  and 
not  without  ample  cause ;  for  dedsiTe  straggles,  on  which  national  reanlis 
depend,  will  be  decided  there. 

It  has  been  so  in  the  past,  it  must  be  so  in  the  future.  Nations  are 
not  subdued  imtil  their  country  is  penetrated,  and  the  invader  must  be 
met,  before  he  penetrates  to  the  heart  of  an  {  inj  iru;  thus,  by  a  surt  of 
natural  necessity,  compelling  a  proximate  e({uaht)'  of  naked  condition  in 
all  great  collisions,  where  an  e<|ual  consciousness  of  strength  animates 
botli  sides.  And,  whatever  may  be  the  conditions  of  iiu\  ul  warfare,  or  of 
coast  defence,  armies  are  not  likely  to  march  with  iron  plates  hekae  them. 

I  hope  to  present  physical  eYidenees  to  the  senses,  which  are  so  much 
more  potent  than  words,  showing  that  a  large  shot,  or  in  other  words  a 
large  quantity  of  matter,  may  be  subdivided,  and  thus  simultaneously  ^tro- 
jectcd.  Yet  the  senses  cannot  on  this  occasion  ascertain  that  eadh  one 
of  these  small  parts  will  attain  the  range  and  precision  of  the  larger  pi-o- 
jectile.  The  understanding  can,  howeyer,  be  vecy  well  satisfied  on  this 
point. 

To  those  ^^  llO  liave  considered  the  matter,  it  will  not  l)c  new  to  hear 
that  relatively  small  shot  can  be  jirojectetl  with  a  range  and  precision  sub- 
stantially the  same  as  that  of  the  relatively  large  shot.  Such  is  the  fact ; 
not,  it  may  be  true,  under  precisely  the  same  conditions,  because  the  small 
shot  can  always  obtain  better  conditions  for  projection  than  the  large  one. 
No  doubt  there  are  lunlts  to  the  siibdiTi4Qtt  «Qd  reduction  d  projeotlle 
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matter  (as  there  is  in  iis  aggi egatiou)  wliidi,  Avlieii  passed,  must  impair  its 
effectiveness  in  range  and  precision.  For  it  is  wholly  improbable  a  fine 
pin  or  needle  can  be  projected  9,680  or  10,000  yards  by  gunpowder.  If 
the  580>gTain  bullet  or  even  Hie  ounce  shot  passes  below  that  limit,  in  my 
judgment  it  has  yet  to  be  proTed.  It  is  not  extreme  distance  of  flight  that 
I  am  considering,  although  that  may  be  undetermined — it  is  lowness  of 
trajectory— it  is  flie  attainment  from  an  elevation  xuider  10** — it  is  the 
range  of  accuracy,  of  what  we  call  horizontal  fire,  which  now  lies  within 
about  3,000  yards  with  the  best  rifled  artillerv.  It  is  a  remarkable  fact  in 
this  connection  both  in  ai-tillery,  and  small  arms,  generally,  that  as  the 
calibre  lias  been  decreased,  the  range  of  accuracy  has  been  increased. 

As  great  accuracy  at  lone:  range  has  been  obtained  in  this  country 
as  any  where,  from  both  tlu;  huiall  and  large  shot. 

Of  Government  ai-tillery  the  service  12 -pounder  is  not  sm*passed  by  any 
larger  calibre  in  these  respects ;  it  is  the  smallest  from  whidi  I  hare  seen 
reports.  Passing  to  other  makers  of  artillery,  it  will  be  remembered  of 
the  noted  experiments  of  Mr.  Whitworth,  at  Sonihport,  with  his  guns  of 
various  calibres,  up  to  an  80-pounder,  the  greatest  accuracy  and  precision 
as  well  as  the  longest  flight  of  the  projectile,  9,680  yards,  was  from  the 
smallest,  a  3-pnund  projectile,  1  ?>  inches  in  diameter.  Another  distinguished 
pi'oducer  <M'  artillery,  Captain  Blakely,  has  had  1  believe  a  like  expenence, 
with  similar  results.  If  the  requirement  from  either  of  these  three  sources 
should  be  greatest  accuracy  at  longest  distance,  I  ajtpreliend  the  calibre 
selected  would  be  from  below,  rather  than  ironi  above,  any  given  stuudurd 
now  used. 

To  come  to  my  own  experience,  I  have  obtained  as  great  aocm'acy  at 
extreme  ranges  from  an  inch  calibre  and  a  shot  of  10}  ounces  as  I  have 

seen  recorded  from  the  12-pounder  or  any  larger  service  gmi.  Then  again 
I  have  obtained  equally  satisfactory  results  from  the  *d77  Enfield  calibre, 
with  a  2-ounce  shot ;  this  last  shot,  from  this  bore,  giving  as  low  a 
trajectoiy  and  as  great  precision,  at  any  distance  \nthin  3,000  yards,  as 
any  service  artillery  I  know  of.  With  small  arms  ue  have  the  small  boro  " 
supassing  any  of  the  larger  bores  which  gun-makers  produce  ;  and  com- 
paring the  largest  and  smallest  shot  now  used  for  militaiy  ])urp()ses  in  this 
country,  the  elevation  which  gives  ^2,G50  yards  range  to  the  100-pound 
projectile  gives  2,000  yai-ds  to  the  smallest  shot,  from  the  small-bore 
Whitworth  rifle  with  2}  drachms  of  powder. 

Now  while,  as  I  have  said,  the  small  shot  can  obtain  better  conditions 
for  projection  than  any  larger  one,  it  has  yet,  owing  to  its  superior  adapt- 
ability, been  placed  under  limitations  which  the  large  shot  has  never  been 
subjected  to ;  these  are,  that  it  must  submit  to  be  discharged  from  a  gun 
which  a  man  can  easily  Qurvy  in  his  hand,  with  only  about  one  half  of  its 
weight  serving  direct  projectile  pniposes,  mid  which  the  shoulder  shall 
sustain  when  discharged.  What  but  these  limitations  could  make  the 
small-bore  '451  superior  to  the  -577?  If  not  limitations,  there  miLst  l)e 
an  inherent  superiority  of  the  small  bore,  and  consequently  of  the  small 
shot,  over  the  larger  one,  which  is  more  than  I  claim.  By  taking  the 
Enfield  bore  ont  of  a  man's  hand  and  away  from  his  shoulder,  thus 
allowing  increased  projectile  matter,  increased  projectile  power,  and  in- 
creased rotary  velocity  to  be  applied,  it  is  not  inferior  to  any  calibre  above, 
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and  greatly  sturpasses  ihu  one  below  it^  in  its  pi«fl«nt  oonditioii  of  nse. 
And  what  reason  is  there  to  assume  the  ultimate  result  has  been  obtained, 
either  from  530  grains  of  lead  or  the  '451  bore,  in  their  connection  in  this 

mnsket?  What  has  been  obtained  from  it,  has  been  imder  these  conditions. 
Before  this  miusket  existed,  there  was  the  Government  charge  of  2^  drachms 
of  powder,  and  of  shot  530  grains,  which  a  man  stood  under ;  there  was 
the  Government  mnsket,  with  its  general  fomi  and  weight,  wliich  were 
satisfactory.  With  tliese,  as  I  infer,  arbitraiy  prescriptions,  necessarily 
imposed  it  is  true,  the  effort  was  to  obtain  the  best  results,  in  the  com> 
binfttion  of  these  it  is  a  great  snooess. 

The  Swiss  ohtun  extnordinary  resnlAs  with  kss  (han  half  the  weight  of 
lead,  and  the  same  quantify  of  powder.  It  can  hardly  he  suj^xMed,  with 
proper  adaptations  in  the  form  of  the  projectile,  and  chase,  530  grains  of 
lead  can  be  projected  no  farther  with  5,  than  with  2|,  drachms  of  powder. 
All  there  is  of  projection,  i^^  y>ower  applied  to,  or  absorbed  by  the  projectile. 
No  one  can  pretend  the  initial  velocity  of  this  shcit,  from  tliis  bore,  with 
such  a  chai'ge  as  a  man  can  stand  and  fire,  appK  laelies  to  the  ultimate 
velocity  which  may  be  imparted  by  the  power  of  gunpowder  to  that  weight 
ol  matter. 

I  have  yet  to  make  experiments  with  this  small  calibre,  but  you  will  see 
we  are  abont  to  do  so.  As  nsed  it  competes  in  range  with  the  hest  rifled 
artOlery,  and,  with  these  limitations,  meete  bXL  hut  the  exceptional  reqniie* 
ments  of  the  field. 

r 

Description  of  the  New  System, 

.  The  two  accompanying  illustrative  plates  will  be  found  to  thoroni^hly 
ucidate  my  system  of  artillery.  Plate  I.  shows  a  transyexse  section  oi  a 
•    ;un,  with  a  cluster  of  265  barrels. 

I'  lg,  1,  riaiti  11.  represents  a  side  elevation  of  an  85-barrelied  small 
bore  gun.  Fig.  2,  a  longitudinal  section  of  ditto.  Fig.  3,  is  a  hreech, 
end  Tiew,  with  the  breech  dosed.  Fig.  4,  is  a  similar  yiew,  with  faxeeoh- 
ineoe  and  scraw  removed*  Fig*  5.  Yertioal  section  of  end  of  gmi,  witih 
breech-piece  carrying  screw  withdrawn,  ready  to  receive  charge.  Fig.  6 
shows  ignition  galleries  chisel-channelled,  with  centre  charge  chamber 
coming  through.  Fig.  7.  Full-size  section  showing  charge  chamber  in 
connection  with  barrel.  Figs.  8  and  9.  Side  elevHtio?)  and  section  of 
powder  cbarger.  Fig.  10  shows  full  mA  2  oz.  shot,  and  11  dit^  with 
Gen.  Jacob  s  jtercussive  shell. 

Throughout  this  Plate,  sinuiar  letters  refer  to  tlie  same  parts,  A  being 
the  outside  case  j  B,  the  breech-piece ;  C,  cluster  oi' barrels;  i>  i>,  trunnions j 
E,  breech  screw ;  F  F,  handles  for  turning  ditto ;  G,  hinge  attached  to  sliding 
bar,  H,  whidi  moTes  badcwards  and  forwards  in  recess  I ;  a  a  a,  bores  of 
h  hf  barrels ;  c  c  c,  diarge  chambers ;  short  coned  tubes  set  in  ends  of 
charge  chambers  entering  breech-ends  of  barrels ;  e  e,  ignition  galleries  cat 
in  a  recess  iii  back-face  of  breech-piece ;  /,  vent  orifice ;  g  g-,  disc  screwing 
in  recess  coyering  ignition  galleries.  This  disc  foims  a  fixed  pai-t  of  the 
breech-piece,  and  has  a  projection  upon  which  the  screw  E  tunis ;  the  nut 
h  holding  breech  and  screw  together;  i,  muzjsle  plate;  audj,  central  point 
of  ignition. 
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No  one  but  he  who  k  devoted  to  an  art,  knows  how  WJ  little  is  at  aaj 
one  time  added  in  its  progressiye  devdoiieiiieiit.  Yei  no  cme  so  well  knows 
that  progress  is  one  of  its  conditions,  gaining,  as  a  general  rtile,  step  by 
step,  seldom  thrrwing  aside  as  useless  or  rendering  imcratory  that  which 
has  been  of  advantage.  Addition,  he  disa)Ter8  to  be  the  law  advancement, 
and  the  B<idition  of  a  vei^  little,  sometimes  produces  great  economies  in  both 
the  arts  of  i  caee  and  war. 

The  normal  developement  of  gunnery  by  this  additional  process  is  clear 
md  dirtmet  thioughont  ite  iriiols  lustoiy  to  the  present  taim. 

in  noticing  only  the  latest  substttntive  adnuioeBieiiit^  tiiA  addition  of 
nMorj  to  tba  tnanatukay  motioa  of  the  projedala^  it  is  obaonrad  that  a 
high  degree  of  perfection  had  been  attained  in  the  gttn  for  projecting  the 
round  shoty  from  the  smooth  bore,  before  a  basis  was  reached,  in  the  form, 
structure,  and  material  of  the  gun,  for  elongating  the  projectile,  and  adding 
rotatorv  to  its  direct  motioTi.  Nothincr  of  previous  attainment  was  lost, 
for  the  riiled  not  only  utilizes,  but  imperionsly  exacts  each  piiuciple,  fonn,  , 
strnctm'e,  and  part,  of  the  most  perfect  smooth-bore  gun.  This  is  one 
of  the  endless  examples  which  all  material  progress  exhibits  of  its  rigid 
economy.  Hevolutionary  abandonment  and  ovcrthrowal  of  what  has  been 
gained,  are  nore  phenomena,  in  Ota  domiina  of  physical  adrancement* 

la.  the  system  of  artilleiy  noir  presented  thete  is  aodiing  neir,  except 
iflwt  may  be  eiiibmoed  in  the  teme^^ 

It  is  merely  a  combination  of  small  arms,  and  artillery,  into  a  distinct 
organization,  giving,  it  is  belieTcd,  advanta^s  not  possessed  by  either 
alone,  at  the  same  time  preserving  and  giving  &ee  aoope  to  all  of  realised 
science  and  art  in  gunnery. 

Tlic  existence,  and  high  developement,  of  both  small  anos  and  ordnance, 
was  an  essential  precedent  to  its  production. 

If  it  be  a  normal  growth  of  gunneiy,  as  lecitimate  as  any  advance 
which  has  been  made,  and  of  uo  less  importance,  time  and  use  will  be  sure 
to  demonstrate  it* 

It  m  evident  that  to  diseharge  any  giTenmuDber  of  shot  in  s  dnster^  and 
ntaiBe  the  means  for  giving  titke  hi^lieBt  range  and  pedaon  to  eacb, 
thete  i^rast  be  employed  a  number  ol  rifled  bores,  equal  to  the  nmnbor  of 

shot. 

The  mechanical  diflRculty  of  piercing  a  solid  shaft  or  cylinder  with 
orifices,  comparer!  with  the  cheap  and  almost  perfect  production  of  tho 
single  tnlx'  or  gun- barrel,  not  mily  suggested,  but  prnctically  forrerl.  the 
ad<»ptioii  of  the  latter  as  the  basis  of  the  prun.  To  cr^mbiiie  a  nmnber  of 
these  in  a  compact  form  so  as  to  make  a  sin£.^lo  hody,  to  occupy  no  greater 
space  and  to  be  of  no  greater  weight  tlian  Uie  single  bore,  for  projecting 
^e  same  weight  of  metal,  ^a^  to  perform  ite  office  of  projection  as  per- 
fectly as  if  alone,  was  a  wotk  of  considmlila  diffieoli^  to  attain,  thongii 
snriKrisingly  simple  when  aeoomplished.  It  vras  fonnd,  on  placing  a 
number  of  externally  cylindrieal  tnbea  or  gim*harrels  together,  the  groiqi 
was  something  like  the  honeycomb  in  stnictm  with  open  triangular  spaces 
betw  een  them.  That  each  tube  hnl  six  lines  of  external  contact  l<»igi- 
tudinall y  against  s'ix  snrronn«^infr  tubes.  Thi«?  contact,  even  when  pressed 
togeUier,  was  only  a  line,  scarcely  so  much  as  to  hp  called  space. 

The  spring  or  ^db^atiou  of  ii'ou  and  steel  baiielb,  when  in  contact,  and 
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simultaueously  discharged,  k  audi  tm  to  destroy  the  range  and  precision  of 
the  shot.  It  was  found,  on  experiment,  that  certain  alloys  of  lead,  with 
other  metals,  even  common  soMer,  completely  answered  the  pnrpose  of  an 
inelastic  and  deadening  lining,  which,  by  occu})ying  the  sjjaccs  between 
the  tubes,  practically  enveloped  each  althonsrh  they  were  in  contact  (this 
contact,  however,  need  not,  and  will  nut  practically  occnr),  with  sufticient 
cdiesiou  to  solidify  them  into  one  solid  body  in  connection  with  an  outer 
MAaSio  ease  in  irlikiL  tbej  weie  pkoed.  lit  ww  iSbm  fomid  that  not  onl/ 
did  Moh  iabe  porfioim  as  irali  w  wlien  aB§^  and  doQe,  but,  owing  to  ita 
being  surrounded  with  this  inelastic  and  inoompresdble  material^  witii  tbe 
m  adjoining  tubes  forming  so  many  perfect  arches  for  its  so^^wrt,  the  barrel, 
though  very  thin,  was  incapaUe  of  disruption,  and  freer  from  vibration  thtoi 
when  in  the  single  gun  with  an  excess  of  thickness.  Kach  barrel  was  thus 
in  a  more  perfect  state  for  pnjeetion  tlun  has  been  Mthiurto  practicaUjr 
realised* 

In  considcrinL;-  the  comparative  weight  of  the  single  baiTel  of  large  calibre, 
and  many  sniajl  ones  of  the  same  projectile  capacity,  it  is  now  well  known, 
(foiinerly  it  was  doubted,)  that  the  disrupting  force  of  gunpowder  increases 
from  an  iaereased  quantity,  in  a  higiwr  latio  than  the  aeldiUonal  law,  which 
regvlatea  the  qnabtitj.  Thus,  iriifia  its  qnaniily  is  increasad  hj  addxtiani 
tha  poirer  for  disruption  Is  angmsniad  som  unknomi  nuilti|iila  ratio* 
80  ihe  reatstanee  of  inm,  steal,  or  mj  snbstaacey  against  this  fiofoa,  does 
not  nicrease  in  proportion  to  ite  quantity,  or,  more  strictly,  it  decreases  as 
its  thickness  increases,  becattse  tike  remitting  tenacity  or  capacity  of  the 
different  layers  of  the  metid  cannot  meet  or  resist  the  force  at  the  same 
instant.  Tims,  it  theoretically  ai>peai*?>?,  and  I  have  found  it  so  in  pmetice, 
with  a  given  weight  of  metal  to  be  projected,  and  of  powder  to  project  it, 
a  less  weight  of  material  is  reqnired  where  the  powder  and  shot  are  sub- 
divided and  projected  thi-ougli  several  barrels  than  when  exploded  and 
projected  in  one  body  through  one  barrel.  I  have  dwelt  upon  relative 
becanse  it  is  most  important. 

Witii  TClBvenoe  to  dimnurions,  there  aesiDS  to  be  theoceticallj'  and 
mfaotieallj  no  snbatantial  Tanaaoa  bahraen  tbe  groi^  and  the  single  bora ; 
Inr,  wlnie  the  groap  lias  greater  diametsr  and  allows  an  application  of  tibe 
power  to  a  greater  sectional  area  of  the  projectile  matter,  there  is  a  codb- 
sponding  diminution  in  the  length  of  the  chase  in  the  small  calibre,  so 
that  in  external  dimensioius  the  two  wj^i&sm  are  abont  fdike  when  the  outer 
case  is  addefl. 

It  will  be  8eeu,  by  the  di-awirt^s  exhibited,  that  the  following  ninnlxM-  of 
gnn-barrels  in  grovi^MJ,  each  hav  uig  the  n^qtiisite  thickness,  can  In   i  -u) 
tained  in  an  outer  case  which  is  approximately  a  circular  cylinder,  the 
internal  diameters  of  which  arc  given,  viz. : 

Small  bore  •451  calibre,  530  grains  soUd  shot. 


Ko.  of  Barrels.  Case,  Internal  Diameter.  Projectile  Charge. 

$5   .   •   .  i     wraer    7   inehes   lbs.  5W 

151    ...  .       „      »A  I   «  1^-42 

168    ...  .        „       1)?^    „   „  11-25 

211    ...  ,        „  .  Hi    „   „  U-56 

265    •    .    •  •  ]f     •    *    •    •   41  17*66 

451    ...  .        „     154    „   «  ^111 

2»2  • 
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Enfield  -577  calibre^  2ob.  solid  shot. 

-       of  Bamil.  Case,  Interna!  Diameter.  ftojectilc  Charge. 

85  ...    ,  uudei*  8  ^  inches .....  lbs.  10*62 

151  ....        })      11  ^     ji   18'87 

163  ...    .        „     12       „   „  20-37 

211  .    .    :    .         „     15^:,,   „  26-87 

Tlie  addition  of  the  Case  with  trunnions,  of  from  one  to  two  and  a  half 
inches  in  thickii«98  at  tiie  breech,  deereasiiig  to  one-fotirih  of  an  indi 
at  the  muzzle,  shows  the  fall  dimensions  of  &e  seyeral  guns,  of  different 
capacities. 

Hiiving  thus  obtained  a  group  of  baiTelfl,  which  in  weight,  form,  and 
facility  of  mobilising  as  a  single  body,  >7ill  compare,  in  these  respects,  with 
the  si  little  bore  of  Hke  capacity,  the  next  stej)  is,  to  prepare  for  diaiging, 
and  discharging  them,  with  equal  facility  and  rapidity. 

Breech-loading  may  have  limits  in  its  economy  ^vitli  tlic  single  shot, 
possibly  very  narrow  limits ;  a])])licd  to  the  multi -barrelled  gun,  it. sur- 
passes the  most  sanguine  antici|)atious  of  its  projectors. 

A  solid  block,  or  disc  of  nictul,  is  bored  with  as  many  orifices,  or 
chambers,  in  its  fifoni  fiuse,  as  there  are  barrels,  each  to  hold  the  required 
qnantity  of  powder  for  each  shot,  as  well  as  the  shot.  The^  correspond  to 
&e  group  of  bores,  so  that  when  this  disc  or  Breech^Pieoe  is  faronght 
against  the  breech-^ds  of  the  barrela,  it  gives  a  separate  cbaige-chamber 
or  breech  to  each. 

If,  in  biinging  this  breech-piece  against  the  barrels,  or,  in  other  words, 

the  charge-chambers,  in  connection  ^v^t1T  the  bores,  this  uin'on  should  hy 
in  any  degree  imperfect,  the  escape  oi  gas,  or  windage,  from  so  great  a 
number  in  such  close  proximity,  would  at  ouce  disrupt,  or  ultimately  destroy 
the  gnn. 

The  revolving  fire-arms  of  Colt,  Adams,  and  others,  it  is  true,  show  a 
chamber  b^iind  the  barrel,  dependent  only  upon  the  mechanical  fit  of  two 
plane  surfaces  to  stay  windage ;  but  here  there  is  bnt  one  chamber,  and  the 
gas,  if  it  escapes,  passes  hamlessly  into  the  atmosphere.  Again,  with  one 
barrel,  a  close  mechanical  fit  can  be  obtained,  while  it  is  impossible  to  bring 
seTeral  hmidred,  against  a  plane  surface,  so  that  each,  wiU  equally  fit,  and 
press  against  it. 

It  was  found  if  shoit  thin  Tubes  of  copper,  brass,  or  steel  (when  of  the 
latter  material  to  be  rolled  in  two  thicknesses,  like  a  strip  of  paper  which 
has  been  coiled  about  the  finger,)  projected  a  short  distance,  say  one-third 
or  one-half  an  inch,  from  the  powder-chambers  in  this  breech,  so  as  to 
enter  a  recess  larger  than  the  bore  in  the  breech-end  of  the  barrels,  they 
formed  tabular  bridges  over  this  joint  or  union,  and  the  escape  of  gas  was 
stopped.  For,  however  loose  is  the  fit  of  this  tube  in  the  barrel,  if  it  is 
tiiin,  or  made  of  a  coil  so  as  to  be  elastic,  the  expanding  gas  in  pass- 
ing through,  presses  it  outwards  against  the  surrounding  chamber,  thus 
making  for  the  time,  when  it  is  required,  the  most  perfect  mechanical 
fit.  By  making  these  short  tubes  conical,  that  is  externally  tapering, 
and  thinner  towards  their  projecting  ends,  it  insures  their  easy  and 
safe  entry,  and  allows  the  breech-piece  to  be  jjuslicd,  or  brought  home 
against  the  group,  witjxout  the  application  of  any  considerable  force  to  the 
breech-screw. 
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Here  tiien  is  obtained  a  moveable  breech,  capable  of  receiving  the 
powcler  and  shot  in  separate  chains,  and  when  in  position  behind  the 
group  of  barr<'1s,  and  retained  bj  a  screw  working  behind  it,  maldng 

separate  and  perfect  guns  of  each,  as  independent  as  if  there  was  but  one 
barrel  and  one  breeeh-piece  for  it.  Like  the  barrels,  these  ehambers  are 
in  a  single  piece,  to  be  manipulated  with  the  same  ease  and  f;u  ility  as 
though  it  contained  one  charge  chamber,  which  would  hcdd  the  same 
quantity  of  charging  matenal. 

We  now  have  bores  and  breeches,  in  which  the  liighest  proportion  of 
powder  may  be  applied  to  each  shot ;  for  this  architecture  of  the  honey- 
comb, and  snrronnding  arches,  extends  to  the  breech-piece  as  well  as  the 
barrels,  giving  the  greatest  possible  resistance  to  the  quantify  of  metal 
employed. 

For  producing  simultaneous  ignition,  it  was  observed  that  radiation  was 
nature's  process  of  distribution  ;  that  heat,  and  the  gas  from  gnnpowder, 
whicli  eoTi fains  it,  are  both  imbued  with  a  radiating  tendency,  as  one  of 
their  pnmal  laws  of  being. 

A  central  point  of  ignition  with  galleries  radiating  from  it,  in  the  breech- 
piece,  in  the  rear  of  the  powder  chambers,  forming  arteries  or  flues,  and 
connected  with  the  cii ambers,  by  no  matter  how  small  an  orifice  to  each, 
was  Ibnnd  to  produce  simultaneous  ignition  in  an  admirable,  and  nearly 
perfect^  manner.  Gunpowder,  when  confined  so  as  to  exert  great  force, 
has  a  tendency  to  remove  obstraclions,  and,  where  there  is  a  passage  or  vent, 
to  open  and  not  to  close  it.  These  -  passages  do  not  receive  the  powder 
but  only  its  gas,  and  require  cleaning  only  at  long  intervals,  and  after 
hundreds  of  discharges.  They  are  either  bored  with  a  drill  in  the  solid 
rear  of  the  breech-piecc  Infernlly  or  crosswise,  or,  which  is  preferable,  cut  in 
the  form  of  channels  with  a  cliisel  on  the  back  face  of  the  breech,  and  small 
onhces  pierced  from  these  channels  to  each  chamber.  This  face  is  then 
covered  with  a  Hat  disc  which  is  brazed  or  screwed  over  them.  ^Vhilo 
the  latter  process  is  most  economical,  it  also  allows  curves  to  be  introduced 
In  the  place  of  sharp  angles  at  the  various  pcnnts  of  intersection,  which 
angles  are  objectionable  in  the  boring  process. 

The  drawings  exhibit  the  position  of  these  galleries  and  the  simple 
arrangement  for  easy  aooesB  to  them,  when  required, 

A  vent  orifice,  in  the  centre  of  the  disc  in  the  rear,  leads  to  the  centre 
of  ignition  and  radiation,  in  which  a  friction -match  may  be  inserted,  or 
to  which  a  lock  and  cap  may  be  applied,  thus  again  n^in*^'-  the  same  ar- 
rangements for  discharging  tin?  gnn  found  most  convenient  with  existing 
artillery.  The  centre  cliarge  chamber,  if  bored  deeper  than  the  others,  will 
come  down  into  and  drop  part  of  its  powder  charge  in  this  focal  centre  of 
the  ignition  galleries.  This  is  a  convenient  arrangement,  as  it  supplies  the 
ignition  powder,  without  any  priming  or  especially  prepared  mat<3i,  to  give 
the  requicnte  'gas  for  the  galleries.  The  outer  case,  on  wMdi  are  the  tnmnions, 
extends  in  the  form  of  a  hollow  cylinder  to  tiie  rear  of  the  barrels,  for  the 
reception  of  the  breech-piece,  and  also  so  much  further  to  the  rear  as 
to  allow  a  screw  or  plate,  turning  on  a  piv^^t  or  boss  projecting  from  the 
back  side  of  the  breech-piece,  to  screw  into  this  hollow  eylmder.  This  Rcrew 
sen-es  to  open  and  close  the  breorb  and  hold  it  in  position  during  tlie  dis- 
cliarge.  There  is  a  hinge  joint  which  connects  the  lower  side  of  the  breech- 
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piece  (when  the  gun  is  relatiyely  small)  to  a  sHding  bar,  woAdag  m  it 
grooTe,  in  the  nnder  side  of  the  case.  When  the  breech  is  unscrewed  it 
opens  or  iklls  back  like  the  lid  of  a  teapot,  supported  by  this  hinge  and 

bflr.  The  front  face  of  the  breech -piece  is  thus  in  a  horizontal  position 
with  its  charge  chambers  opening  nj)wnrds  rearly  to  receive  the  charge. 
When  the  gun  and  breech-piece  are  relatively  large  and  heavy,  instead  of 
one  sliding  bar  at  the  bottom,  there  should  be  two,  one  at  each  side,  and 
instead  of  a  hinge  the  breech  is  attached  by  small  pinions,  so  that  it  mil 
swing  or  hang  between  them  when  unscreweid.  Buch  is  the  gtm.  It  con- 
sists of  bnt  three  parts,  not  cdimtmg  the  hinge  bar;  with  ti^  four;  and 
when  two  of  these,  five.  The  outer  case,  wSk  a  {&aaitle  screw  in  its  hmer 
peripheiy  at  the  breech  end,  its  tronnions,  its  mussle-plate,  and  its  cluster 
of  barrels  solidified  inside,  forms  ojie.  The  breech-piece,  with  its  chamben 
afid  short  tubes  on  its  face,  its  galleries,  and  vent  orifice,  two.  The  screw, 
with  two  short  handles  working-  behind  the  breech-picce,  fJure. 

It  may  be  noticed  by  the  thin  and  extended  circumferenco  of  the  case 
at  the  breech,  greater  surface  for  the  thi'ead  of  the  screw,  and  conse- 
quently greater  strength,  is  afforded  from  the  same  weight  of  metal 
than  in  the  single  bore  system.  The  screw  can  only  receive  a  direct  b^k 
pressure  from  the  attempted  recoil  of  the  breech-piece,  there  being  no 
Inteml  or  boisting  strsm  npon  it,  and  it  is  wbollf  removed  firom  the  powder. 
Again,  snbdividiDg  the  powder  gives  less  strain  in  this  one  direction,  while 
the  cntting  or  bnrsting  efibrt  of  the  gas  for  escape,  is  limited  to  its  force  in 
any  single  chamber. 

Kow,  can  the  same  principle  of  combination  be  used  in  introdncing  the 
powder  and  shot  into  the  €^\m  ?    I  answer,  Precisely  the  same. 

The  operation  of  cliar^'ing  is  extremely  simple,  and  performed  as  quickly 
as  the  chargini^  of  a  musket.  In  nil  cases,  the  gnn  can  be  charged  as 
rapidly  as  any  single-shotted  breech-luuding  guns  ]>rojecting  equal  weights 
of  metal.  A  charge,  though  made  up  of  many  2}arts,  is  handled  as  a  single 
united  body. 

The  same  time  and  eflfort  is  required  to  empty  a  given  quantity  <^ 
powder  out  of  one  large  measm»,  as  from  several  hundred  smidler  meai* 
snres,  when  the  latter  aare  connected  together  so  as  to  be  controlled  by 
one  act. 

There  is  the  same  care  and  precnlon  required  to  bring  one  bullet  co- 
incident to  an  orifice  for  insertion,  ns  in  bringing  200,  when  the  latter  are 

so  arranged  that,  when  one  is  in  the  right  position  all  the  others  must  be. 

While  a  cartridge  can  be  made  for  inserting  the  powder  and  shot 
together,  conforming  with  the  existing  practice  of  putting  in  the  powder 
at  one  operation  and  the  siiot  by  another,  is  considered,  as  at  present, 
satisfactory. 

For  charging  the  powder,  I  use  a  Brass  Flask  with  a  flat  bottom,  of  the 
same  dhnensions  as  the  fiuie  of  (he  breech.  A  slight  lim  or  bond  annmd 
the  bottom  serves  as  a  guide,  so  that  it  wlB  always  and  instantiy  take  a 
definite  position  when  set  on  the  breech-piece.  It  may  convenien%  hold 
bnt  one  whole  charge,  or  8,  5,  8,  or  10,  depending  upon  its  upward 
extension,  npon  the  capacity  of  the  gim,  and  upon  what  may  be  found  most 
oon^'cnient  in  this  respect.  Tlie  tf>p  is  covered  with  a  lid,  so  that  a 
])ackage  of  powder  can  be  instantly  put  in  and  closed.   The  bottom  is 
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pteroai  wilb  «rifioeB,  oomBpOBdn^  to  tiie  eh«ig«  ehimbarg.  Inside,  there 
is  ft  separate  compartment  over  each  of  these  orifices,  each  of  ts  bic}i  ^yill 
contain  a  precisely  mpasiired  ohwgOy  aU  alike.  XiM  powder  in  the  Siaek 
is  above  these  cunij  uii  tments. 

Now,  by  the  8iin])lt  st  possible  arrangement  of  two  plates  with  holes  in 
them,  one  above  and  one  below  in  the  inside  of  this  flask,  controlled  by  two 
knobs  or  springs  on  the  oat&ide,  and  by  merely  touching  these  with  the 
finger  the  compartments  are  inatanthr  fflled  aiid  iiitt«D%  «Eiiipiied,  M 
maj  tinMi  wibeflier  on  the  Ineeeli  or  when  held  in  the  head,  or  hx  the  aot  ol 
aMsag  it  on  the  braeeh,  ifao  pmniio  of  the  finger  opens  tiie  oonqMrt^ 
ments  abore,  and  the  powder  falls  maud  fills  them.  By  placing  this  flask 
ii|K>n  the  breech-fieee  and  tooehing  a  Bpriog^  thete  is  iiiitaatly  depoaiedin 
each  chamber  a  measnred  charge. 

Whether  the  breech  contains  one  chamber  or  500,  charging  vnih 
powder,  by  this  arrangement,  will  be  the  same  both  in  time  and  manipu- 
lation. This  charger  is  Rtronf''  and  compact ;  when  the  lid  is  closed  it  is  a 
sealed  case ;  neither  iud  nor  weather,  indeed  neither  water  nor  fire,  tmless 
from  a  shell  striJdng  it,  can  impair  its  u^e.  Iii  charging  the  shot,  tiiat 
form  of  projectile  most  perfect  for  projeotkm  iB  fi>imd  most  oonyenient.  By 
lottdmg  at  tiie  hceeohy  the  diot  no  depoKtod  in  cfaambera  di^htly  larger 
in  duameter  tiuui  tiw  chase  or  bote.  They  ihoe  take  the  rifimg  without 
being  expanded,  wUeh  in  muzzle-loedfaig  is  obtained  by  the  flat  end  and 
hollow  rear.  An  elongated  projectile,  conical  at  both  ends,  is  used.  These 
are  set  in  orifices,  iii  disoe  ot  oonunon  deal,  ctHresponding  to  the  chambers 
in  the  breech,  with  the  mm]  paper  patch  aroimd  them.  These  orifices 
are  slightly  opened  or  countersunk  on  the  underside  of  the  disc,  so  that 
when  placed  on  the  breech,  the  ends  of  the  short  tubes  will  just  enter 
each,  and  give  it  a  definite  position,  with  the  orifices  which  contain  the 
bullets  directly  over  the  chambers.  When  the  shot  are  set  np  in  these 
discs,  melted  beeswax  and  tallow  is  poured  upon  them ;  this  in  its  fluid 
stale  BmonndEr  the  diot  in  the  otMees,  and  in  oooUog,  hardens  and  retains 
them  in  their  places.  13iey  are  now  in  the  most  perfect  'ferm  and  oon- 
di^cn,  ohMply  peeked  in  dises  ready  for  use  and  trans])ortation.  If  each 
shot  contains  one  of  General  Jaoon's  peroossiTe  shells,  they  are  by  this 
sorrangement  handled  and  pub  in  the  gun  with  perfect  safety,  and  I  cannot 
isee  why  they  may  not  be  securely  stored  and  transported  in  this  way. 

To  charge  the  ehot,  one  of  the?^e  disc^  is  placed  on  tiie  breech,  and  by  the 
application  of  a  flat  board  with  projection?,  like  the  ends  of  ramrods,  on  its 
under  side,  about  an  inch  in  length,  they  are  instantly  pushed  through  on 
the  top  of  the  powder.  More  force  but  less  time  is  required  to  push  100  to 
their  places,  than  one  througli  the  barrel  of  a  muzzle-loading  rifle ;  as  a 
ramrod  with  two  points  npon  it  can  be  carried  cm  inch  and  back,  quidoer 
tium  one  point  can  be  canied  80  inches  and  back  again.  By  taking  hold 
of  the  handles  of  the  screw,  the  breech  is  turned  np  and  slid  forward, 
when  the  screw  cstohes  in  the  case;  one  torn  of  the  screw  (one  hand  of  a 
man  has  ao^e  strsDgfh  for  this  Irith  « Id-poonder)  and  the  gun  is  ready 
&rthe  match. 

Another  convenient  mofins  of  loading  the  shot  is  to  put  them  in'deal 
discs  ^vitl)  their  front  ends  at  rlie  bott-om,  tiie  oiilices  in  wliicli  they  are 
set  not  being  pierced  through  the  board.    In  .this  case  they  are  not 
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fastened  by  tlie  lubricating  mateiial,  but  set  iH  Si  ly.  A  mahogany  or 
other  hard  wood  board  and  a  brass  plate  fastened  to  it,  with  holes  through 
them,  con  e'^ponding  to  ihe  duster  and  breech,  is  all  that  is  now  required 
as  a  bnllet  charger. 

A  spring  keeps  the  brass  plate  ^^^th  its  hinds  or  solid  parts  under  the 
orifices  in  the  board,  so  that  the  shut  cannot  pass  through.  This  charger 
is  set  on  the  disc  containing  the  bullets  and  turned  over  when  they  fall 
into  the  holes  in  the  ehaxge-boafd.  It  is  now  placed  on  the  hreech ;  guides 
giTe  it  the  right  poeitbn ;  when,  by  touching  the  spnng,  the  hoUis  in  the 
biaaB  phite  are  brought  coincident  to  Ihose  containing  the  shot^  and  the 
latter  instantly  M  through  into  the  hreech. 

My  experience  as  to  the  divergence  of  the  shot,  or  density  of  the  cluster 
when  discharged  is  this: — Commencing  first  with  a  37-barrelled  gun,  bores 
one  inch  in  diameter,  set  parallel,  shot  10^  oz.  each.  The  gun  is  under 
SOOlbs.  in  weight,  capacity  over  a  20-pounder.  The  aiTanofcments  con- 
nected with  the  breech  were  less  perfect  owing  to  the  eariy  stage  of  the 
invention,  than  those  now  exhibited.  I  may  say  it^  power  and  endurauee 
were  surprising.  The  only  injury  I  could  inflict  upon  the  barrels  from  any 
weight  of  charge  occurred  at  Iheninzzle,  where,  from  the  rapidity  of  twist  in 
the  rifling,  extoeme  length  50  inches,  and  high  Telocity  of  the  projectile,  high 
chaiges  had  a  tendency  to  tear  out  the  bores  towards  Uie  mnBsle.  The  me- 
chanical defects  or  want  of  perfect  parallelism  in  the  bores  gave  the  shot  a 
divergence  of  some  25  feet  in  400  yards ;  at  200  yards,  the  divergence  was 
only  half  this,  and  at  800  yards,  twice  as  much,  and  so' on  to  any  distance, 
which  1  could  ascertain  and  measure.  And  this  is  a  condition  of  the 
system,  a  diverging  cluster  increasing  in  proportion  to  the  ilistance,  and 
plan  of  divergence  adopted  in  the  structure  of  the  gun.  Whore  the  group 
exceeds  1 50,  I  apprehend  a  slight  divergence  or  opening  of  the  barrels  at 
the  muzzle  either  horizontally  or  vertically,  or  both,  will  be  desirable.  In 
a  gnn  of  91  barrels,  Enfield  -577  bore,  set  parallel,  I  find  about  the  same 
diteigence  in  the  shot  as  that  just  described.  Thus,  at  100  yards  nine- 
tenths  of  the  shot  will  be  placed  in  a  target  six  feet  square,  though  it  takes 
a  target  nine  feet  sr|uarc  to  take  them  all  at  this  distance,  owing  to  the 
greater  divergence  of  a  few.  At  double  this  distance  they  occupy  twice  the 
space,  and  so  up  to  a  mile  when  they  cover  substantially  about  100  feet. 
When  only  one-half  or  one-third  of  the  group  in  this  Sl-barreHed  gun  are 
discharged  they  yet  give  about  tlie  same  divergence,  so  that  1  infer  when 
the  barrels  are  set  parallel,  the  mechanical  defects  d(t  not  increase  the  spread 
of  tlie  shot,  when  there  are  a  great  number,  more  than  when  there  are  but 
few.  Theoretically  this  would  be  so,  and  I  hare  found  it  so  in  practice. 
It  would  follow  when  a  gun  projected  200  or  800  shot,  there  would  he  a 
great  density  eyen  at  an  extreme  range  of  2,500  yards,  if  set  paraUel. 
At  1,200  or  1.500  yards  they  would  coyer  a  breadth  of  65  or  75  ft. 
80  effectually  that  uot  a  man  could  live  on  the  ground  swept  by  such  a 
cloud  of  shot. 

For  a  handy  held  gun,  1  50  of  the  "  small  bores  "  can  be  made  to  com© 
imdcr  ()00  lbs.  in  weight;  its  capacity  will  be  10 J  lbs  of  shot.  "Recoil,  by 
the  sub-division  of  powder  and  shot  is  reduced  to  meet  this  reduction  in 
weight. 

I  can  see  no  cause  why  these  guns  will  not  stand  the  wear  of  service  as 
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well  as  anj  dlierB.  Atoxudl  rifled  shot  wefOB  the  chase  less,  and  a  small 
ehaige  of  powder  eats  out  a  hreech-chaniber  less  than  when  the  shot  and 

powder  are  increased. 

The  only  parts  which  can  be  considered  delicate  and  liable  to  injury  by  * 
use,  are  the  «horf  coned  tubes  on  the  face  of  the  bronnh.  These  from  the 
manner  of  charging  cannot  well  be  injured ;  but,  assume  it  to  happen,  they 
cost  about  two  pence  each,  are  set  in  smooth  recesses  of  very  little  depth, 
and,  while  it  is  im])ossible  for  them  to  be  blown  out,  they  can  be  instantly 
pulled  out  with  an  instrument  if  injured,  and  new  ones  replaced. 

The  Ibnits  assigned  to  this  paper  preclude  a  comparison  of  the  efl^cfciTe- 
ness  of  a  giren  numher  of  shot,  projected  by  a  gun  on  this  system,  and  by 
the  same  number  of  riflemen.  I  think  it  can  be  demonstrated  that  those 
from  this  g  un  would  be  by  far  the  most  efficient,  owing  to  the  great  concen- 
tration of  fire,  certainty  of  aim,  and  greatly  extended  range.  The  various 
militaiT  Tises  to  which  these  guns  may  be  applied,  as  well  as  the  advan- 
tages 1  attach  to  a  group  of  shot,  the  divergence  of  which  increases  with 
the  distance,  most  from  the  same  cause  he  left  unnoticed. 


Note. — The  latter  part  of  the  foregoing  paper,  descriptive  of  the  Bystem  of  construction, 
vaa  delivered  without  written  notes.  The  breeoil-pAits  of  two  guns,  flNun  »  91*barrell«i, 
Bnfield  calibre,  and  an  85-barreUed  amall  bore,  were  exhibited  with  wooden  models  end 
diagFams  to  explain  their  construction, 

A  reference  to  one  feature  of  eonetmekioii  was  aoeidentally  omitted.  It  is  hoped  it  will 
not  be  considered  irregular  to  add  it  bere. 

By  a  simple  arrangement,  these  guns  may  ho  AmAmvi^ot}  by  sections  of  one-sixth,  one- 
third,  or  one •  halt  uf  the  group,  tbe  other  sections  remaining  cbaiged,  ready  to  be  ilred 
instantly,  or  at  any  internd  of  time  efterwards. 

It  wiU  be  observed  the  ignition  galleries  in  any  group,  however  numwous,  are  but  six, 
as  thfv  commence  divergence  from  the  eentro.  By  putting  a  cut*ofT  or  stopcock  across 
each  ot  these  passages,  wliioh,  by  turning  in  one  direction,  will  open,  and  in  the  opposite 
elose  tlie  passage,  ttie  gun  eea  be  diseliavged  by  sections. 

With  a  30. pounder  naval  gun,  projecting  450  shot,  it  msj  1)0  xeiy  desirable  at  times  tO 
discharge  it  in  sections  of  75  each,  in  rapid  successien. 

I  have  practically  tested  such  a  cut-off,  and  find  it  can  be  successfully  worked. — O.  V\ 


The  CHAinMAN  : — It  is  not  customary  at  our  afternoon  lectures  to  raise  any  discussions, 
but  this  is  a  most  important  subject,  and,  as  General  Vandenboigh  is  a  stranger,  it  will 
probably  forward  tin  object  we  liave  in  tIow  if  any  gentleman  wonid  put  any  question 
which  would  elicit  additional  information. 

Captain  Blakely  :  I  think  that  fliere  is  no  question  remaining  to  be  answered,  General 
Vandenburgh  has  been  so  lucid  in  his  explanations.  If,  however,  I  am  not  out  of  order, 
I  ehonld  lOce  to  express  an  opinion  on  the  matter.  In  tiie  first  place  I  will  begin  witii  a 
point  in  which  I  cannot  go  quite  so  far  as  General  Vandenburgh.  Tliat  is,  with  respect 
to  the  relative  range  and  accuracy  of  some  of  the  large  guns.  I  think  the  larger  they  are, 
the  more  accurate  they  are.  But  I  do  not  think  that  at  all  detracts  from  what  I  perceive 
to  he  the  great  merit  of  this  system,  though  it  will  not  be  applicable  for  a  range  of  10,000 
yards,  yet  I  believe  that  up  to  "  Ono,  even  to  L'.^Md  yard?,  thi^  system  as  developed  by 
General  Vandenburgh  will  be  elective  ;  indeed,  I  believe  he  will  be  able  to  cany  the 
largest  canister  firing  up  to  fully  3,000  yards.  We  know  that  Qenersl  Jacob  made  tery 
good  practice  firom  the  shoulder  as  far  as  2,000  yards  with  a  single  rifle  bullet.  Now  to 
fire  from  n  ?tnn  ly  rest  a  du^t'^r  of  bullets  of  that  kind  directed  against  a  battery  of  artillery 
at  two  or  three  thousand  yards  must,  I  conceive,  be  most  mischievotts  to  the  batt«ry.  At  a 
shorter  range  perhaps  the  ordiaaij  canister  will  compete  with  it ;  but  for  intermediate 
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ranges,  between  500  and  2,000  yards,  I  cnn  concpiv©  nothing  mnoh  more  'leailly.  There  it 
one  application  of  it  which  General  Yandenburgh  did  not  dwell  upon,  and  th&t  is  against 
iron-clad  shipa.  Even  supposing  General  Vandenburgh  does  not  overcome  the  difficulty 
«  of  loading,  which  by  some  simple  cu  r  ingsmeot  so  far  as  I  can  see  he  has  oTeroome,  yet 
were  that  difficulty  of  loading  ntill  to  exht,  fjinns  of  thi=^  land  can  he  loaded  at  leisure,  taken 
«p  aloi^piide  within  range  of  the  iron-clad  vessel  and  tired  at  least  ou€«  or  twice  at  the 
port-bolai.  I  on  ooDOolTt  tfio  ponibility  of  at  l«Mfe  Iwo  or  three  pwt-holee  bdng  entered 
by  the  bullets,  and  the  eerlunty  of  one  or  two  men  at  each  pwt-liole  beiQg  killed  |  and  I 
&ncy  that  would  be  very  much  more  mischievous  to  iron-plntpd  ships  thnn  pven  tlis  pene- 
tration of  one  300-pounder  shot.  One  SOO.pounder  siiot  wiU  not  stop  a  ship,  and  will 
at  OMMt  only  do  very  Uttio  damage,  wbiteee  fliinf  fkom  tUe  gna  if  oeatiaMd  woold  leeAy 
etx^  a  ship. 

Captain  BuBafisa:  What  would  be  the  we%ht  of  one  of  tbeee  gans  with  the  oUuter  of 

85  barrels? 

Gonend  Tandkrboboh  ;  Thie  gwi  wBl  weigh  about  40Mb.   The  quantity  of  matter  It 

projertH,  ^^5  shots,  would  weigh  something  like  61b.  Thp.  weight  of  the  gun  will  be 
under  4uulb  ;  it  would  depend  very  much  upon  how  much  the  outer  case  was  turned 
doNf^'u.  I  find  I  have  over-estimated  the  strength  required.  Here  is  a  drawing  of  a  gun 
(showing  il).  I  do  not  know  that  it  will  over  be  made,  but  I  think  I  oonld  make  it 
entirely  8uccr-«isfnl  to  discharge  451  (  f  the^^e  snm!!  «hot,  I  am  more  and  morp  nnn- 
vinced  that  ih  sn  small  shot  will  meet  all  the  requirementi  of  tbo  Aeld.  Here  is  a 
20-pounder  gun,  for  163  drat  ^  two  ODBoee  each  '577  bore.  Tho  we%bt  of  this  gun  will 
be  1,200  lb. 

Captiiin  Burgess  :  Do  you  suppose  that  if  a  12-pounder  shot  were  to  strike  that  gani 
the  blow  would  interfere  yen  mnoh  with  the  barrels  ? 

Genenl  yAHinifBinnH  «  I  do  not  know  what  gun  would  etand  being  hit  a  great  many 
times  with  solid  shot. 

Captain  Burgess  :  I  mean  if  struck  by  a  single  shot. 

Genentl  Vanosnbubgb  :  I  think  it  would  injure  it.  The  gun  is  more  vulnerable 
than  existing  aitiUeiy,  lese  vnlnereblo  tiian  a  mosket.   I  do  not  IMak  it  would  be  worili 

much  after  being  struck  by  a  l^?-pounder  shot. 

Captain  BuRGESs  :  Might  it  not  be  obviated  by  a  casing  of  wrought  iron  ? 

Geoeral  VANOiKiBURaH :  I  do  not  think  we  have  any  fleld.guns  that  are  invulnerable. 
If  they  are  once  hit,  or  knodced  off  the  gun-carriage,  they  are  worthless  for  that  battle. 

fnpfnin  BuRGEss :  Thr-  fjnestion  I  a^k  is,  whe^OTiif  a  shot  Strode  it  mdbontscmie 
of  the  barrela,  it  would  be  useless  afterwards, 
•  Ctonend  YAimKRBUBOH :  I  adratt  tint  to  bo  so. 

Tho  CHiiftMAllt  Tho  easing  will  bo  iron  F 

General  Vandenburgh  :  Gun-metal  casing  ;  however  It  can  be  made  of  forged  iron 
or  steel.  I  find  gun-metal,  as  it  can  be  cast  in  the  requisite  shape,  can  be  used  most 
conveniently. 

The  Chairman  :  It  only  devolves  upon  me  to  convey  to  General  Yandenburgh  our 
thankfl  for  tho  reiy  Inoid  aooount  bo  has  given  as  of  this  gun. 
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HoQday,  April  7tb,  1862. 
CmAis  B.  COLLINSON,  in  the  Chair. 
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ON  THE  DISEMBAECATION  OF  TBOOFS. 
By  OAPTAur  W.  R.  MENDS,.RJf.,  C.B., 

DiBECTOE  OF  TrANSPOBTS. 

BsPORE  I  enter  upon  the  aobjeot  standing  on  ihe  paper  in  mj  name  for 
ihis  evening,  I  must  ask  the  indulgence  of  f1ic  mcctlDg  for  a  few  moments 
whilst  I  endeavour  to  explain  how  it  is,  that,  for  the  fit  f^^t  time  in  my  life,  I 
find  myself  in  the  position  of  lecturer,  and  before  so  eritical  an  attdienoe.  It 

being  generally  Icnown  that  T  am  tlie  ofTioer  who  drew  np  tlm  arrangements 
for  conveying  to,  and  disembarking  the  Ikitisli  expeditionary  army  on,  the 
shores  of  the  Crimea,  as  well  as  for  the  subsequent  minor  operations  at 
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Kertch  and  Kinbiirn»  I  have  at  varions  times  been  appealed  to  for 
some  of  the  details  connected  with  those  undertakings,  in  order  that  the 
ezjU^ences  then  gained  might  be  turned  to  account.  In  1858,  at  the 
request  of  the  officer  who  was  entrusted  with  the  task  of  compiling  the 
engineering  data  of  the  Crimean  operations  by  the  Topographical  Depart- 
ment of  the  War  Office,  I  furnished  a  paper  of  the  programme,  a  copy  of 
which  is  on  the  table. 

About  five  months  since  I  was  again  appealed  to  by  a  brother  officer  to 
read  a  paper  at  this  Institution  on  "  The  Disembarcation  of  Troops,"  as  the 
subject  was  deemed  important.  To  deny  its  importance  was  impossible, 
and  that  I  should  deliver  a  lecture  upon  it  seemed  equally  impossible; 
therefore,  on  the  moment,  I  declined  to  undertake  it;  notwithstanding 
which,  I  am  here  to-night  to  claim  your  indul^^ent  hearing  of  nothing 
abstruse,  themretical,  or  amusing,  but  merely  a  few  facts  and  opinions,  the 
result  of  personal  cxpcriencp,  in  the  hope  that  they  may  prove  SO 
u^^efiil  as  to  call  attention  to  an  inipnrtaTit  professional  subject. 

I  adopt  as  my  motto  a  quotation  from  Cicero— 

"  Qui  man  potitar  eum  renim  potiri;** 

which  is  translated  thus  : — **  Whoever  is  master  of  the  sea  will  possess  the 
rmpire."  And  Bacon  comments  upon  this  as  follows: — **  But  thus  much 
is  certain,  that  lie  that  commands  tlie  sea  is  at  great  liberty,  and  may  take 
as  much  or  a.>  little  of  the  war  as  he  will;  whereas  those  that  be  strongest 
by  la^d  ar  e  many  times  nevertheless  in  great  straits.  Surely  at  this  day, 
with  us  of  Europe,  the  Vantage  ground  of  strength  at  sea  (which  is  one 
of  the  principal  dowries  of  this  kingdom  of  Great  Britain)  is  great.** 

England  will  do  well  if  she  lay  to  heart  in  1862  those  remarkable 
sentences. 

My  subject  then  being  the  disembareatton  of  troops,  I  set  out  with  the 
belief  I  entertain,  that  to  a  great  military  nation  possessing  supremacy  at 

sea  belongs  the  power  of  euccessfiilly  landing  a  large  army  on  the  shores 
of  any  other  nation  with  which  she  may  be  at  war,  and  that  on  the  sea 
alone  can  an  attempt  at  invasion  be  frustrated. 

In  support  of  this  assertion,  I  purpose  first  directing  your  attention  to 
some  of  the  remarkable  expeditions  recorded  in  history,  coming  down  to 
those  nearer  to,  and  in  connection  with,  our  own  times.  Secondly,  I  shall 
make  a  few  remarks  on  the  disembarcation  of  an  army,  showing  on  what 
contingencies  we  must  depend  for  the  success  of  the  operation*  Thirdly, 
I  shall  speak  of  the  duties  of  the  seaman  towards  the  soldier  when  em- 
barked. Fourthly,  I  shall  put  before  you  the  elements  composing  an 
army,  with  a  few  observations  on  each.  ITiftlily,  I  shall  dii'ect  your  atten- 
tion to  the  necessity  for  adapting  the  vessel  to  the  arm  of  the  service  she 
has  to  carry,  or,  vice  vei^'^d,  tlie  arm  to  the  vessel,  with  a  view  to  rapid  dis- 
embarcation; also  to  the  description  of  boat  or  raft  for  commodious,  safe, 
and  expeditious  landing.  And,  lastly,  I  shall  give  the  details  in  connec- 
tion with  ail  iiiiagniary  landing  of  an  array. 

Ancient  history  tells  us  of  many  combined  naval  and  military  opera* 
tions,  some  of  them  of  so  gigantic  a  character,  in  point  of  number  of 
men,  as  compared  with  those  of  modern  times,  that  we  are  almost  apt  to 
question  the  veracity  of  the  historian.  For  the  conduct  of  those  expedi^ 
tions  by  sea  (however  short  the  distance),  the  arrangements  must  nave 
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been  very  perfect  or  th^y  would  have  broken,  down  under  the  pressure  oi' 

mere  numbers. 

The  expeditiou  of  the  Argonauts,  undertaken  1263  B.C.,  was  of  an 
important  character,  carried  across  that  capricious  Black  Sea  which 
absorbed  the  attention  of  the  world  in  1854  a.d.  We  read  that  "  this  was 
the  first  great  enter|»rise  of  the  Qfeeks.  This  ia  supposed  to  have  been 
both  a  imlitaiy  and  mercantile  adventure,  and  was  sugnlarly  bold  for 
tJie  times  in  which  it  was  undertaken.  The  armament  oonsisted  of  many 
ships,  of  which  Argo  was  the  largest,  equal  to  a  modern  vessel  of  200 
tons  burthen.  The  astronomer  Chiron  directed  the  plan  of  the  voyage;'* 
which  I  take  to  mean  that  the  seamen  of  those  days  wisely  looked  to 
Chiron,  as  we  in  this  age  shoidd  look  to  Fitzroy,  to  whom  the  merchant 
and  seamen  owe  a  vast  debt  of  gratitude,  which  will  probably  be  more 
largely  acknowledged  by  the  next  generation. 

"  481  B.C.  Xerxes'  uiniy,  after  crossing  the  Hellespont,  numbered 
1,700,000  infantry  and  82,000  cavahry.  In  the  fleet  were  1,027  ships 
of  war  and  d>000  galleys,  of  three  banks»  having  on  board  517|600 
persons  "  The  passage  of  such  a  host  across  such  a  stream  as  the  Helles- 
pont required  great  administrative  and  practical  ability.  Further,  we 
read  that  with  1,200  ships  he  attacked  380  Greek  ships  in  the  Bay  of 
Salamisy  and  on  being  defeated  Xerxes  fled  with  precipitation  across  the 
Hellespont,  as  T  conclude  his  supplies  were  cut  off. 

The  expeditions  of  Alexander  the  Great  are  without  end:  834  B.C.  he  " 
crossed  the  Hellespont  with  30,000  foot  and  5,000  horse,  encountered  on 
the  bunks  of  the  Granicus  the  Persian  army  of  100,000  ioot  and  10,000 
horse,  and  defeated  them.  The  operation  of  crossing  must  have  been 
expeditious  and  precise,  the  result  alone  of  good  arrangement.  Alex- 
ander's admiral,  Nearchus,  must  have  possessed  infinite  ability  and  nautical 
skill  in  the  conduct  of  his  fleet,  embarking,  disembarking,  and  supplying 
annies  in  the  Indian  seas. 

The  successful  iuvasion  of  Britain  by  Julius  Csssar  64  B.C.,  and  again 
by  William  of  Normandy  in  1066  AJ>.,  were  well-executed  operations, 
showing  great  nautical  skill  and  arrangement. 

.  We  read,  in  a  paper  by  I*rofessor  Airey,  of  the  former,  that  600 
ships  adapted  to  beach-landing  were  built  expressly  for  this  expedition, 
28  lonix  ships  and  numerous  merchant  vessels,  so  that  800  ships  were  in 
sight  at  once,  carrying  live  legions,  or  21,000  foot  and  2,000  cavalry, 
besides  camp  followers  and  sailors,  probably  40,000  souls  in  all."  This 
flotilla  was  floated  off  at  a  single  tide  from  some  port  of  France.  I 
conclude  the  characteristics  of  the  British  Chaand  have  not  much 
changed. 

The  same  author  tells  us  that  William  floated  at  one  tide  1,400  ships* 

carrying  60,000  men. 

The  Spanish  Armada,  Avhich  threatened  this  country,  was  defeated  at 
sea  by  a  comparatively  small  but  gallant  force,  the  elements  certainly 
proving  adverse  to  Spain. 

In  the  year  1647  the  Dutch  Fleet,  mth  but  4,000  troops  on  board, 
alarmed  the  whole  coaist  of  France,  and  by  it  obliged  the  French  king  to 
keep  near  100,000  men  upon  the  maritime  coast,  as  not  knowing  what 
point  they  would  fix  on*  A  state  of  things  to  which  the  following 
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quotation  irom  jUxjdea's  satirey  entitled  Absaiom  and  Abitopbel,  seems 
appropriate  ;— 

Ab  wlion  a  battling  storm,  engenderM  high, 
By  winds  upheld,  hangs  hoT'ring  in  the  sky, 
li  gftsM  upon  hf  evVy  traoibliiig  imdai. 

This  for  his  vineyard  fears,  and  that  his  grain  ; 

For  blooming  plants,  and  flowers  now  opening,  theM^ 
For  lambs yeau'd  lately,  and  for  laboring  bees: 
TV>  gourd  liii  itoelc  mxA  to  the  gods  dam  tall, 

Uncertain  when  the.  fire-charp'r)  clouds  wiM  fiitt) 
B'en  so  the  doubtful  nations  watch  his  anoSf 
With  terror  each  expecting  his  alarms. 

Tt  may  ha  sriir!  tTint  we  shonlrl  not  and  cannot  well  coinpare  the  expe- 
ditions of  bygone  days  with  those  of  the  prrspnt  a?e  ;  hut  I  confess  I  do  not 
L^c*'  why.  In  my  opinion,  invasions  or  disembarcations  are  as  practicable 
now  as  they  ever  were ;  indeed,  navigation  has  been  simplified  by  the  aid  of 
steam,  and  operations  proportionally  accelerated.  An  insular  nation  like 
our  own  sfaoold  m&r&t  permit  a  hostile  force  to  reach  her  shores. 

Loolc  at  ifae  remaxkable  and  successfhl  landiiig  of  troops  at  Cape  Breton 
in  1758  under  Admnal  Boseawen  and  Oeneral  Amhent.  We  tead  in  ''Hie 
Conquest  of  Canada,**  by  that  charming  writer  Warhnrton,  the  graphic 
description  of  that  operation,  as  follows : — 

"  Equipments  were  carried  on  in  England  with  vigorous  zeal,  and  on 
the  19th  February,  175S,  a  magnificent  armament  sailed  from  Ports- 
mouth for  the  Acadinn  peninsula.  It  reached  Halifax  on  the  28th  May. 
[three-and-a-half  months  at  sea!  Imagine  the  horror-stricken  mind  of  the 
present  day  at  such  a  voyage.]  22  ships  of  the  line,  15  frigates,  120  sinidler 
vessels,  sailed  under  the  Admiral's  Hag,  carrying  11,600  troops,  including 
artillery  and  engineers,  almost  exclusively  British  regulars.  The  troops 
were  tcld  off  in  three  brigades  of  nearly  equal  strength  nnder  Brigadiers 
Whitmore,  Lawrence,  and  Wolfe* 

^  At  dawn,  on  the  2nd  June,  Ihe  armament  arrived  off  CSape  Breton, 
where  the  greatc>st  part  of  the  Beet  came  to  anchor  in  the  open  roadstead 
of  Gabarus  Bay.'* 

It  was  evident  that  celerity  and  precision  were  the  order  of  the  day,  accom- 
panied by  complete  preparation  and  organisation;  for  mark  what  follows:— 
Amherst,  the  General,  hoped  to  land  before  daylight  and  surprise  the 
garrison  of  Louisburg;  and,  witii  tliar  view,  orders  were  issued  to  forbid 
the  slightest  noise,  or  the  exhibition  of  any  light,  on  board  the  transports 
near  the  shore ;  the  troops  were  especially  warned  to  preserve  profound 
silence  as  they  landed.  But  the  elements  rendered  diese  judidons  orders 
of  no  aTail.  Morning  came  with  a  dense  fog  and  heavy  Atlantic  sweU, 
irhich  broke  in  impassable  snrf  on  the  beach.  This  lasted  for  six  suc- 
cessive days,  during  which  the  enemy  toiled  night  and  day  to  strengthen 
Ihdr  position  alokg  the  beach,  and  lost  no  apportunity  of  firing  upon  and 
ahcSIing  the  ships.  On  the  8th  the  swell  partially  subsided,  and  the  naval 
officer,  Commodore  Durcll,  pronounced  the  beach  practicable.  The  troops 
were  placed  in  the  boats  before  daybreak;  the  inshore  covering  ships 
opened  fire  to  clear  the  way ;  in  a  quarter-of-an-hour  the  boats  pushed  on, 
the  left  under  Wolfe,  the  ridit  and  centre  under  Whitmore  and  Lawrence. 
The  left  division  was  tliu  Jir&t  to  i  tiach  the  beach.    The  French  stood  firm 
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and  held  their  fire  until  the  afisailants  were  close  inshore;  then,  as  the 
boats  rose  on  tlie  dfing-erous  snrf,  they  poured  in  a  rattlincr  volley  from 
every  gun  and  muskt  t  tliat  would  bear.  Many  were  struck  down,  but  not 
a  shot  returnee].  VN'olle's  liagetaff  was  ehivered  by  a  bai'-shot,  and  many 
boats  were  badly  damaged;  still  the  sailors  forcod  their  way  through  the 
surging  waves,  and  in  a  veiy  few  minutea  the  wlioie  diviaion  was  ashore, 
and  tiiie  eoemy  driven  from  tbm  entrenchments.  The  victors  pushed  od, 
making  70  pri0oiien»  imtal  the  guns  of  Loitlslnirg  checked  their  advance, 
la  the  meantisie  the  wmaimng  British  divisimia  had  huided,biit  not  indi^ 
out  Ufsiog  100  boata  and  many  men  from  the  increasing  violence  of  the 
sea.  For  two  more  days  no  aitiUeiy  could  be  hmded.  On  the  11th  the 
weather  began  to  clear  and  progress  ifus  made.  Hitherto  the  troops  had 
suffered  much  for  want  of  pzovisbna  and  tents.  On  the  26th  Looislnug 
surrendered." 

I  can  scarcely  quote  a  stronger  example  in  proof  of  my  belief  that 
it  is  always  in  the  power  of  a  great  and  gallant  people,  with  God's  help, 
possessing  command  of  the  highway  the  sea,  to  conduct  a  flotilla  and 
land  tixx^  on  »  hostile  shore  in  safety.  The  resistance  offered  was 
gaUanty-^the  efaazaoteristie  of  Fteach  troops. 

The  landhig  of  Wolfe  al  Qu^^ee  In  tlie  sohseqnent  year  soonds  almost 
like  a  romance. 

The  landing  in  Egypt  imder  Admini  Lord  Keith  and  Sir  Balph  Aher- 

cromby  is  another  striking  case. 

**  On  the  day  of  arrivnl  in  Aboukir  Bay,  t/)o  much  time  elapsed  before 
all  were  at  an  anchor  to  allow  of  the  diseni  bar  cation  being  acoompiished 
belbre  night.  For  six  successive  days,  northerly  gales  with  a  heavy  sea 
prevented  the  operation.  At  2  a.m.  the  troojts  bi-aan  embarking  in  tlie 
boats,  numbering  At  3  a.m.  the  signal  was  made  to  rendezvous  near 

a  brig  of  war  at  anchor,  at  gun-shot  distance  from  the  shore;  but  so  great 
was  &o  imtge  or  orteat  of  &  anchorage,  thai  it  was  not  nntal  9  ajD.  the 
signal  could  be  made  for  the  boats  to  advance  towards  the  shore.'*  Tfans 
the  men  must  have  been  nearly  eight  hours  cramped  up  in  the  boots  belbre 
they  reached  the  beach,  during  which  time,  in  these  days,  aided  by  steam, 
an  army  of  30,000  men,  including  artillery  and  cavalry,  couM  l  e  landed. 

"We  read — "  The  force  opposed  to  them  consisted  of  70UU  *  French 
troops,  with  fifteen  pieces  of  aitillery  in  position,  commanrling  the  whole 
space  of  disembarcation,  and  others  with  field-pieces  and  mortars  in  dif- 
ferent excellent  posit i  nrs  which  the  ground  afforded. 

"  A  fire  of  grape  and  musketry  from  behind  sand-hills  seemed  to  threaten 
the  boats  with  destrnction,  whUe  the  castle  of  Aboukir  maintained  a  con- 
stant and  harassing,  fire  on  iheur  right  dank.  Nenrerthdess  the  beach  was 
arrived  at»  a  footing  obtained,  and  the  enemy  forced  badk  from  all  his 

Ht  dsar  Admiral,  ICareh  27, 1862* 

As  you  seemed  desirous  to  know  the  strength  of  the  contending  armies  in  Egypt  (at 
Alexandria)  in  1801,  I  wrote  to  a  friend  of  mine  at  the  Horse  Guards,  and  he  informed 
me  that  the  French  had  16,000  agfating  men,  and  that  Jobn  BuU  had  only  11,000. 
So  thai,  in  lbs  hops  ibtt  this  bit  of  ulbiuitioa  wa»y  be  naefel  to  font  leotariag  tdiead, 
I  Mnditto  j<ni*  Bdjiersme^TsiytnLijyoiin^ 

J.  MORILLYON  WjlSnS, 

A  "  iVUddy  "  of  the  Uiden  Time. 
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positions.  The  boats  returned  witliout  d^^lay  for  the  second  di^ifiioU)  and 
before  the  evening  of  the  9th  tlie  vvliole  army  was  landed." 

What  was  done  in  1801  can  be  donu  ia  1862,  with  this  difference, 
that  with  the  aid  of  steam  we  ought  to  be  able  now  to  do  ia  one  hour  what 
occupied  many  then. 

"Btionaparte,  ayaiUng  liinuie]f  of  the  perfect  organizalioii  of  a  miglity 
empire,  maintained  an  enormoiu  amy  for  aome  time  on  Oie  banen  gronnd 
above  Boulogne.'^  His  preparations  ibr  invading  ibis  country,  were  in  them- ' 
sclve  complete:  he  wanted  but  one  thing j — the  command  of  the  ChanneL 
Models  of  the  boats  and  flats  oomtructed  under  his  direction  may  now  be 
seen  in  the  Museum  of  Artillery  in  Paris,  and  in  the  Model  Room  at  Toulon. 
Who  c;m  say  what  might  have  been  the  result  had  he  been  al^lc  to  land  a 
large  army  on  our  shores;  or,  liad  he  lived  in  this  age  of  steam,  to  what 
his  ambition  might  not  have  led  him  if  the  sea  were  for  a  moment  left  open? 

The  landing  of  the  French  in  Algeria  in  1836,  and  the  capture  of  that 
stronghold,  is  another  case  in  point. 

The  last  example  I  shall  quote,  is  that  of  the  expedition  to  the 
Crimea  in  1854,  though  I  cannot  pass  unnoticed  the  very  last  expedidon 
to  China,  tmder  Vice-Admiral  Sir  James  Hope  and  General  Sir  Hope 
Grant,  it  appears  to  have  been  an  operation  so  perfectly  and  completely 
executed. 

The  British  portion  of  the  expedition  to  the  Crimea  consisted  of  1 20 
sail,  including  10  ships  of  the  line  (two  of  them  being  screw  steamer*),  4 
frigates  (one  of  them  being  a  screw  steamer),  11  steamers  of  war  (paddle 
and  screw),  24  steam  transports  including  three  of  Her  Majesty's,  7 
steam-tugs  (a  most  valuable  adjunct),  and  64  saiUng  transports. 

The  British  ships  of  war,  with  two  or  three  exceptions,  cai-ried  no  tiuups ; 
thus  were  they  in  the  proud  position  of  .convoying  squadron  to  the  allied 
forces,  all  the  French  and  TcurldBh  ships  of  war  being  full  of  troops  and 
matdrid  of  war,  because  they  had  not  such  a  toansport  fleet  at  thidr 
command. 

.  The  force  (British)  to  be  disembarked,  otnuisted— 

30,000  Infantry       54  guns       1624  horses  for  guns. 
2,192  Artillery  1530       „  Cavalry. 

1,240  Cavalry  65      „  Staff; 

160      „      fiegimental  Staff. 

88,452  men  8849  horses. 

Number  of  boats  employed  in  landing  men  .  .  326 
Number  of  horse  and  gun  flats  24 

The  allied  flotilla  when  at  sea  numbered  somewhere  about  400  sail^ 
and,  as  many  of  the  ships  were  propelled  by  steam  power,  it  was  humor- 
ously said  that  Manchester  had  got  adrift  in  the  Black  Sea,  a  remark  that 
unwittingly  reflected  credit  on  the  compact  order  of  the  transport  fleet. 

Arrangements  were  complete  for  lauding  at  each  trip  6,400  infantry, 
12  guns,  216  artillery  horses,  and  all  the  horses  of  the  staff.  It  was 
decided  by  the  late  Laid  Baglan  not  to  land  the  engineers  or  cavalry  until 
the  whole  of  the  infantry  and  artillery  had  been  disembarked.   At  7  a.ni. 


kj,  i^od  by  Googl 


ON  THE  DISEMBARCATION  OF  TBOOPS. 


397 


when  the  operation  commenoed,  the  water  was  smooth  aa  glass;  no  enemy 
appeared  to  oppose  the  landing.  As  the  ships  were  tsldng  up  position 
only  one  Kussian  oMcer  with  his  mounted  orderly  appeared  on  ue  beach, 
and  remained  beside  his  horse  for  a  oonnderablc  time,  apparently  occupied 
with  his  note-book,  as  though  he  were  dotting  down  our  proceedings, 
certainly  neither  contemplating  a  rioscent  upon  his  shore,  nor  a  departure 
from  the  rules  of  chivalry  in  the  receipt  of  a  warning  shot.  Suddenly  our 
design  seemed  to  burst  upon  his  mind,  and  he  beat  a  very  hasty  retreat, 
narrowly  escaping:  capture,  for  tlie  landing  of  the  French  troops  further  to 
tibe  eastward  had  not  been  noticed. 

By  6  p.m.  30,000  infantry  and  24  guns,  or  four  complete  batteries,  were 
landed:  but  sunset  came  upon  us  with  a  louring  sky  and  a  threatening 
sweU  breaking  on  the  beach,  a  sure  indication  of  approaching  wind, 
rendering  the  disembarcation  of  artillery  more  and  more  tedious  and 
difficult.  At  nightfall  the  weather  was  so  bad,  and  sea  heavy,  that  the 
operation  had  to  be  suspended.  The  troops  had  landed  with  three  days* 
provisions  in  their  havre?r\ol<p,  hut  without  tents  or  camp  equipage  of  any 
kind.  Thus  was  that  gallant  army  exposed  for  two  days  and  nights  on  a 
hostile  shore  with  no  water  except  what  fell  from  the  heavens,  not 
half  its  artillery,  no  shelter,  and  in  the  vicinity  of  a  powerful  enemy. 
There  were  ample  grounds  for  anxiety  on  the  part  of  the  military  chief; 
but  the  late  Lord  Baglan,  who  was  by  nature  calm,  knew  that  he  was 
relying  on  the  characteristic  endurance  and  gallantry  of  British  soldiers, 
and  that  at  that  moment  he  had  under  lus  command  the  flower  of 
England's  chivalry,  therefore,  when  communication  was  again  open 
between  the  fleet  and  the  shore,  not  a  murmur  fell  upon  tiie  ear.  The 
cheerful  and  successM  advance  of  the  line  has  been  elsewhere  graphically 
described. 

The  foregoing  examples  strengUien  my  belief  in  the  assertion  with 
which  I  set  out.  In  past  times  it  has  been  seen  that  our  own  country  has 
been  twice  successfully  invaded  and  brought  into  subjection  to  a  foreign 
yoke;  and,  if  the  sea  be  ever  held  in  possession  by  a  great  military  power 
hostile  to  England,  there  is  no  reason  whatever  why  a  powerful  army 
should  not  again  be  landed  in  safety  on  her  shores  in  spite  of  brick  and 
mortar.  I  have  heard  a  statesman  put  it  thus  -**  We  cannot  suppose 
for  one  moment  that  any  foreign  force  could  hold  England ;  they  might 
land<and  bum  a  coast  to^Ti  or  two;  but  what  would  be  the  efiect  upon 
the  world  until  England  should  be  avenged  for  such  an  insult 

Prevention  is  surely  better  than  cure,  and,  whilst  the  highway  to 
England  is  over  the  sea,  there,  and  tliere  only,  is  the  place  to  defeat  such 
an  object.  With  the  aid  of  steam  an  unopposed  landing  may  be  almost 
guaranteed;  so  many  feints  can  be  made,  so  many  distractions  practised, 
that  a  defending  force  on  the  shore  would  be  harassed  and  worn  out  with 
fittigue,  whilst  Uie  invader  would  land  fresh.  Even  though  an  opposing 
force  presented  itself  at  the  beach,  it  would  be  difficult  for  the  men  to 
maintain  position  in  the  face  of  a  powerful  covering  artillery;  but  unless 
the  sea  were  clear  no  wise  man,  howler  ambitious,  would  attempt  to 
cross  it  for  the  purpose  of  invading  a  country.  We  well  knew  that 
Sebastopol  was  one  of  the  strongest  existing  fortresses,  likely  to  be 
heroically  defended,  as  was  proved  by  the  expenditure  of  blood  and 
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money  m  it8  reduetioii,  hat  U  oertainly  ii6TB!r  entered  my  had  that  W6 

could  not  ccmvey  and  Land  an  army  safely  on  the  shores  of  the  Crimea; 
and  the  truth  has  been  told,  that  the  chief  anxiety  of  the  allied  naral 
commanders-in-chief  was  an  attack  by  the  Bussian  fleet  whilst  at  sea,  not 
an  opposed  landing  at  the  beach.  Conceive  a  flotilla  of  crowded  ships 
attacked  in  transit  by  an  active  naval  force;  destruction  would  be  ccrtaiTi, 
and  very  fpcble  the  resii^tance.  In  uU  the  operations  I  have  quoted, 
beyond  the  fact  of  their  accomplishment,  we  have  few  details  to  aid  the 
practical  officer  in  preparing  for  such  an  lUiJertaking.  And,  when  I  carry 
my  mind  back  to  that  of  1854,  X  am  more  than  ever  sensible  of  the 
unpreparednesi  of  the  praodoal  mind  to  grapple  with  them,  and  onr  lack 
of  the  proper  applianoes  to  ensore  rapidity  and  preoirion.  When  we 
h)oked  upon  the  raet  amount  of  war  fnaidrid  landmg  at  Tama,  with  the 
necenity  for  keeping  up  supplies  for  an  army,  it  was  not  to  be  wondered 
at  that  grave  amdetiea  and  doubts  ahouid  exist  in  the  minds  of  many 
men,  after  thirty  years  of  peace,  as  to  OUT  powers  afloat  to  oohvey  such  a 
force  and  land  it  successfully. 

I  now  come  to  the  second  branch  of  my  subject,  viz.,  the  points  to  be 
considered  to  ensure  the  success  of  such  an  operation  as  the  landing  of 
troops.   The  disembarcation  of  troops  maybe  considered  in  three  ways;— 

1st.  From  transports  in  one  ol  uur  own  snug  harbours,  lying  aiung- 
side  a  pier. 

2nd.  On  a  foreign  shore,  hostile  to  us,  but  o$ering  no  opposition,  aa  in 
the  Crimea. 
3rd.  On  a  shore  in  the  &ce  of  an  enemy. 

In  any  of  these  cases  celerity  and  precision  should  mark  the  operation, 
and  these  arc  only  to  be  attained  by  careful  arrangement.  In  the  first, 
the  disposition  of  the  ship  at  the  pier-side;  the  fitting  and  fixing  of  a 
comniodions  brow  or  broad  passage-way  of  planking  from  the  ship  to  the 
shore,  where  it  should  terminate  in  a  clear  space,  so  that  the  troops  as 
they  walk  out  can  be  formed  and  marched  off  without  delay,  care  being 
taken  that  tlie  sides  of  the  brow  be  secured  against  accident  by  strong 
stancheons  and  side-ropes,  and,  if  iu  angle  of  inclination  be  considerable, 
that  cross-battens  be  nailed  across  it  to  prevent  slipping;  fatigue  parties 
and  guards  being  told  oft  to  land  the  baggage,  &c.  &c. 

2nd  and  8rd.  If  the  landing  is  to  be  effected  on  a  foreign  shor^  the 
strength  of  the  force  must  be  considered  with  a  view  to  that  likely  to  tte  op- 
posed to  it  after  they  shall  liave  landed ;  the  beach  or  part  of  the  coast  mudt 
be  well  selected ;  the  depth  of  water  in  close  proximity  to  the  beach,  and  the 
sort  of  beach,  well  ascertained;  the  ships  to  form  the  flotilla  arranged  and 
adapted  to  each  arm,  with  a  view  to  rapid  disembarcation ;  the  sailing 
and  anchoring  directions  clear  and  explicit;  the  means  for  landing  the 
force  well  and  amply  provided;  the  convoying  or  protecting  fleet  told  off; 
the  pivot  and  covering  ships  well  instructed  and  in  clever  hands,  for  the 
execution  of  the  operation  with  precision  specially  rests  uj^n  themj  the 
direction  of  the  wind,  the  baromebioal  indications,  the  nse  and  ML  of 
tide;  the  instructions  well  uuderstood  fa^  men  as  well  as  the  officers;  and 
Anally,  the  heart  to  undertake  it. 

Thirdly.  The  duties  of  the  seaman  towai-ds  the  soldier  when  embarked. 
I  do  not  think  I  ain  claiming  too  much  ^r  the  professiou  to  which  I 
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belong)  when  I  say,  that  in  every  instance  the  operation  of  landing 
becomes  the  pivot  upon  which  all  subsequent  moves  depend.  I  may  go 
further,  and  say  that  not  one  of  the  great  military  operations  in  which 
our  arms  have  been  borne  with  so  much  honour  and  glory  by  the  sister 
service,  could  have  been  entered  upon  without  the  aid  of  the  seaman. 
Our  insular  position  renders  this  an  axiom.  The  importance,  therefore, 
of  the  nifajeot  to  the  naval  officer  cannot  be  orvr-rated;  not  only  thoaM 
lie  cndeaToury  as  iiur  ai  in  him  lies*  to  eniaxfs  a  sucoessM  landing,  but,  by> 
llw  caie  of  the  soldier  when  erabarkied,  he  should  do  his  best  to  land  him 
in  an  effiotent  condition  tbt  the  nltetior  work  he  has  to  go  through*  U 
behoves  nsy  then,  to  beg^  at  the  b^ginuing^  and  stndj  irell  the  require- 
ments to  ensure  both. 

The  naval  and  military  services  being  with  ns  a  matter  of  choice  by 
the  individuals  composing  them  (and  may  we  never  depart  from  so  whole* 
gome  a  system),  it  is  assumed  that  each  person  selects  that  for  which  he 
thinks  himself  by  nature  best  qualified,  carefully  avoiding  the  charac- 
teristics of  the  other,  or  that  to  which  he  is  in  his  nature  opposed.  It  is 
tfaer^ore  assumed  that  the  soldier  at  sea  or  on  shipboard  is  there  solely 
in  folfihnent  of  duty^  and  in  oppontton  to  his  feelings  and  indinalaons* 
It  beoomes^  then,  t^  spedal  duty  of  the  suaaBan  to  make  sneh  anaoge^ 
ments  as  will  ensure  to  him  the  fhUest  amooiit  of  comfort,  consistent  with 
good  discipline^  wiien  embailoed)  in  order  to  his  being  landed  in  the  same 
high  physical  condition  as  he  was  when  he  was  received  on  board.  The 
.  sanitary  condition  of  the  ship  is,  therefore,  of  the  first  consideration,  and 
well-definrd  regulations  under  this  bead  arc  in  force  under  the  orders  of 
the  Admiralty,  The  practical  seaman  understands  the  meaning  of  sweet 
bilfrcs,  clean  holds,  roomy  \tell-vfntilated  'tween-decks,  good  capacious 
hatcliwajs,  with  independent  truukw.iys  to  tlie  lower  from  the  upper 
^tecks,  to  ensure  good  ventilation.  For  these  arrangements,  the  fitting  of 
emi^ant  ships  which  have  come  mler  nxj  obserratioa  is  worthy 
of  imitataon  long  voyages ;  though  all  ages  of  both  sexes  embaric  in 
them,  the  scale  of  mortality  is  smaU*  The  r^ulataont  of  tibe  Admiral^ 
for  the  transport  of  tvdops  appear  to  embraoe  wof  important  point 
bearing  on  the  trolifeffe  of  the  toUKer.  I  need  not  do  more  than  call 
attention  to  them. 

I  now  come  to  the  ^oorth  branch  of  my  euljecty  via.,  the  ele^ientB  com* 
posing  an  army. 

When  we  have  considered  and  massed  them,  we  shall  have  a  better  idea 
of  the  requirements  necessnry  to  a  rapid  disembarcation.  To  begin  with 
the  infantry  soldier  equipped  for  service  in  the  field  and  ready  to  be 
landed.  Is  he  not  a  living  fortress  of  a  most  lR}rmidable  chmcter? 
Added  to  his  rifle  and  sixty  rotonds  of  aammBitioay  he  carries  in  his  haTre<^ 
laek  pnirisioitt  Ibr  thxtee  days;  his  supply  of  watery  his  bkmitetk  great 
coat)  pack  of  necessaries)  beuog  clothing,  and  camp-kettle,  or  oook» 
ing-pot.  I  have  seen  the  French  soldier  carry,  in  addition  to  the  Ibregoing ^ 
the  tentes  cTabrij  considered  by  them  valuable  in  hot  climates  on  out-post 
duty ;  bundles  of  firewood  slung  to  their  waist-belts ;  and  being  more  pro- 
vident, as  well  as  Ipkr  scrupulous,  beings  than  the  British,  two  or  three 
live  tortoises,  fowls,  or  ducks  This  man,  so  armed  and  equipped  then, 
cannot  be  moved  about  ia  a  boat  after  the  manner  of  the  unfettered  seaman  j 
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he  must  he  allotted  a  sufficient  standing-space  in  the  boat  that  conveys 
him,  and  an  easy  passage  from  the  boat  to  the  shore,  dry-shod  if  possible, 
and  ^vith  dry  ammunition.  It  would  be  as  well  to  call  in  question  the 
courage  or  endurance  of  the  soldiers  of  Sparta  as  of  Britain;  but  I  have 
seen  the  very  men  who  would  have  jumped  into  the  sea  up  to  their  necks 
had  an  enemy  appeared  on  the  beach,  ibaw  a  strong  didndmati^  to  wet 
their  ifeet  "when  tikere  was  no  opposing  force,  and,  much  to  the  rezation 
of  their  officers,  accept  the  readily  and  cheerfully  profeed  shonldeni  of 
the  seamen  for  a  dry  passage,  it  bemg  no  easy  matter  for  the  man  equipped 
as  I  have  described  lum  to  be,  to  get  his  boots  off.  Who  will  say  that  the 
disinclination  was  not  prompted  by  common  sense?  who  amongst  us,  after 
crossing  a  stream  in  an  ordinary  day's  walk,  has  not  experienced  incon- 
venience, discomfort,  and  a  galled  heel  from  wet  foot-gear,  Irom  which  he 
was  glad  to  seek  relief  in  an  immediate  change  on  his  arrival  at  home, 
where  a  good  dinner  and  fireside  awaited  him?  Common  sense  tells  the 
soldier  to  avoid  the  evil  if  he  can,  as  he  hiis  no  such  luxuries  to  look  for- 
ward to:  he  may  probably  hare  a  march  before  him;  a  battle  to  £ght;  a 
Ue-out  in  the  open  for  a  couple  of  days  or  so  on  scanty  rations  in  a  pesti* 
ierons  dimate.  Under  such  drcnmstances  a  sore  foot  ensnes,  which 
probably  ulcerates  if  the  man  has  been  long  on  salt  provisions,  and  he  ia 
compelled  to  fall  out  to  seek  the  surgeon's  attention:  if  this  happen  but  to 
one  per  cent,  of  the  force,  see  the  embarrassment  it  causes  the  chief.  I 
have  made  these  re-niarks  with  a  vie'yv  to  direct  attention  to  the  importance 
of  details  in  their  utmost  minuteness  when  dealing  with  the  arrangements 
for  landing  troops  on  a  beach.  In  few  words,  it  behoves  the  seaman 
not  only  to  give  his  heart  to  the  matter,  but  his  best  ability. 

Thus  much  for  tlie  singie  soldier  of  infantry  equipped  for  service ;  if  we 
multiply  the  nnit  by  1000,  we  hare  the  average  strength  of  a  regiment. 
Add  to  this  number  of  men  five  horses  for  the  regimental  staff,  two  horses 
for  the  sotgeon^s  implements,  and  at  the  least  ten  horses  or  mnles  for  the 
reserve  ammunition,  and  we  have  per  regiment,  to  be  conveyed  and  landed, 
1000  7nen  and  17  horses.    Now  to  the  Artillery. 

A  12-pounder  Armstrong  gun  and  Umber  occupies,  with  the  shafts  out, 
14  feet  by  6  feet,  weighs  37cwt.  3qrs.,  and  is  moved  by  six  horses,  each 
horse  occupying  8  feet  by  3.  The  ammunition  wagon  occcupies  nearly 
•the  same  space  as  the  gun,  weighs  43cwt.  2qrs.,  and  is  moved  by  6  hordes. 

The  horse  artUiery  differs  only  from  the  field  battery  in  .having  8  horses 
for  the  guns. 

-  The  fbrge  wagon  weighs  32cwt.  1,4:  lbs. 
A  battery  consbts  of— 

6  guns,  6  officers,  and  248  men  for  Horse  ArtiUeiy. 

6  guns,  6  officers,  and  286  men  for  Field  ArtiUety. 

To  each  battery  belong  11  anmiunition  wagons,  11  spare  wagons  and 
carts  (such  as  forge  and  medicine,)  and  224  horses. 

Thus  we  have  a  tolerable  idea  V  the  means  required  for  transport  either 
by  ship  or  boat. 

A  regiment  of  cavalry  should,  I  believe,  consist  of  from  400  to  600  men 
and  horses,  with  a  proportion  of  forge  wagons  and  carts.  For  each 
division  of  an  army  we  have  to  land  13  horses  for  the  staff,  and  for  the 
staff  of  the  Commander-in-chief  20  horses,    ihe  miiiiuiy  txaiu  bears  the 
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following  proportions  to  a  corpt  cFarmpe  of  14,000  men,  viz.,  574  men  and 
332  horses.  Anibulnnce  waggons,  medicines  and  merlioal  comforts,  tents, 
stores,  reserve  amunition,  the  corps  of  engineers,  engineering  tools,  wagons, 
carts,  gabions,  &c.  &c.  become  a  subsequent  operation.  Possibly  the 
supply  of  provisions  and  water  may  have  to  be  kept  up  by  the  fleet,  as  in 
the  Crimea,  fox  four  days  after  iSbk  landing.  Lastly,  we  bare  tlie  siege 
tram,  wlueh  eacperience  tellg  me  should  be  placed  in  Teisels  not  Imprae* 
licable,  jnih.  appliances  for  getting  out  the  gons. 

Iff  we  mfdtiply  the  fomgoing  by  any  number,  we  get  a  general  idea  of 
the  requirements  for  conveying  and  landing  an  army,  which  I  shall  now  * 
endeavour  to  set  before  yon  as  the  fifth  branch  of  m^  subject,  with  a  view 
to  rapid  disembarcation. 

It  must  be  apparent  to  the  most  unpractised  mind  that  the  ship  suitable 
for  the  conveyance  of  artillery  and  cavalry  across  the  Atlantic,  in  which 
horses  would  be  low  down,  and  guns  and  materiel  carefully  and  securely 
stowed  for  the  voyage,  would  not  be  alike  applicable  for  an  expeditious 
landing.  It  has  thmfore  ever  been  tend  necessary  to  establish  a  ren« 
desvons  in  some  conmiodions,  safe  harbour,  within  eaqr  distance  of  the 
coast  on  which  the  landing  was  to  be  effected,  where  re-arrangements 
were  made  and  final  instractums  issaed.  Sach  a  ooorse  is  a^bsolutelj 
essential  to  success.  I  must  explain  to  non-nautical  men,  tiiat  all  hoisting 
from  the  holds  or  lower  decks  in  a  ship,  particiilarly  of  horses  and  guns, 
involves  a  larorp  expenditure  of  time  and  labour,  neither  of  which  can  be 
afforded  at  such  a  moment. 

To  effect  a  rapid  disembarcation,  each  ship  should  be  selected  to  this 
end  and  prepared  accordingly,  l^ong  low  ships,  or  ships  with  commodious 
side-passages  opening  from  the  main  deck,  similar  to  those  in  some  of  our 
large  troop  and  mail  steamers,  are  the  best.  The  shorter  the  descent  the 
soldier  of  in£uiti7  has  to  make  and  the  more  commodious  or  easy  the  way, 
the  qnicker  will  he  reach  the  boat.  Strong  acoommodation  ladders,  or 
short  flights  >f  1  road  wooden  steps,  should  be  attached  to  each  Bide**-8uch 
were  fitted  at  Varna  to  every  transport;  rope  ladders  with  round  steps  of 
wood,  termed  by  seamen  "Jacob's  laidders,"  should  be  suspended  at  intervals 
over  the  side,  certainly  not  less  than  two  on  each  side,  one  from  the  fore 
and  one  from  the  mizen  channels,  to  facilitate  the  passage  of  stores  and  sea- 
men, who  would  thus  not  interfere  with  the  passage  of  the  soldiers.  The 
horses  of  the  regimental  staff  should  be  with  their  jregiment,  ready  on  the 
deck  uearest  to  the  boat,  on  which  an  open  passageway  allowed  of  their 
being  lowered  into  the  boat,  the  instant  the  weight  of  each  animal  was 
taken  in  the  slings*  Slings  should  be  ready  in  number  equal  to  one- 
third  the  number  of  horses  to  go,  and  the  purchase  or  pidley  ready 
Trieforehand. 

For  the  Artillery  : — ^Long,  low  Steamers,  with  clear  U|^r  decks,  on 

which  should  stand  the  guns,  waggons,  and  horses,  for  a  complete  battery, 
or  portion  of  a  battery,  according  to  the  size  of  the  ship,  it  being  clearly 
understood  that  the  horses  should  be  in  the  same  ship  as  the  guns  and 
waggons,  either  in  complete  portions,  or  as  a  whole.  Large  open  spaces 
should  be  prepared  in  thesidta  of  the  ships,  so  that  the  carnages,  &c.  could 
pass  out  clear  so  soon  as  the  weight  was  taken;  thus  there  would  be  no 
hoisting,  but  merely  hauling  taut  and  lowering;  the  purchases  of  coturse 
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Being  in  ihfAv  plnccs  beforolifinrl  ;  ihf  priiip  description  of  ladder  is  as 
essential  in  the  artillery  shi])  ;is  for  iiie  inlantry,  but  on  one  side  on]y,  for 
the  men.  Tlie  ship  adapted  to  artiiiery  would  be  alike  suitable  to  cavalry. 
In  any  great  operation,  such  as  the  landing  of  an  araiy  from  a  fleet 
of  transix)rts,  it  would  facilitate  matters,  much,  if  each  vessel  had 
marked  on  her  side,  in  large  clear  duuraMtan,  the  number  of  the  regi- 
ment»  or  battery  of  artillery,  she  had  on  board.  Every  tranaport  is  now 
munbered  by  order  of  the  Admiralty,  when  employed  in  that  aerrioe;  and 
it  would  be  <{iiite  eaay  to  add  what  ia  required.  This  plan  waa  adofited  in 
*  Crimea. 

Having  embarked  our  force  in  suitable  ships,  we  have  now  to  consider 
the  most  efficient  means  for  disembarking  it  rapidly^  and  to  thia  end  we  will 
speak: — 

•  1st.  Of  the  beach  party  of  seamen  and  their  duties. 
2nd.  Of  the  boat  for  landing  infantry. 
Srd.  Of  the  boat  for  artillery  or  cavalry. 

The  officers  and  men  forming  the  beach  party  should  be  distributed  in 
boats  (independent  of  those  carrying  troops)  along  the  entire  line,  and 
in  adranoe  of  the  flotilla  ofdisembarcatioa  ;  the  first  and  second  oiflicers  in 
command  should  be  in  ihe  centre,  in  advanoe  of  the  centre,  and  the  third 
and  fourth  on  the  flanks  ;  their  boats  should  in  fact  be  the  leaders  of  the  line. 
Certain  men  should  be  the  bearers  of  flags  on  longish  poles,  the  heels  of 
which  should  be  tipped  or  shod  with  iron  for  the  purpose  of  planting  on  the 
Vjcach  as  marks  of  approach  for  the  whole  line.  Should  any  doubt  exist 
as  to  the  depth  of  water  near  the  beach,  these  boats  should  pioneer  the 
way  by  sounding.  On  the  signal  being  given  to  land,  they  should  dash 
on  for  the  beach,  preserving  their  distances  right  and  left  from  the 
centre  of  landing  ;  on  the  instant  of  arrival  at  the  beach,  the  boats,  being 
light,  should  be  hauled  up  to  make  way  for  the  general  Hne  coming 
in  ;  the  men  chained  wiih  the  flags  should  at  once  plant  them  as  marks 
for  the  line  to  puU  to,  for  nothing  ia  more  difficult  than  to  preserve 
the  rc];itlve  distance  abreast  without  such  helps. 

Military  officers  should  be  associated  with  the  Naval  officers  in  the 
beach  duty,  though  of  course  exercising  no  authority  over  them,  the  ser- 
vice being  purely  one  for  the  sailor  to  carry  out. 

The  general  duties  of  the  beach  party  are  to  aid  by  every  means  in 
their  power  the  operation  of  landing,  by  hauling  the  full  boats  in,  and  assist- 
ing to  launch  the  empty  or  cleared  boats.  On  those  points  at  which  the 
artiiiery  is  to  be  landed,  the  parties  should  be  strong,  as  on  them  will 
depend  entirely  the  quick  perfbrmance  of  thia  most  important  part  of  the 

Now  to  the  troop*boat,  so  called,  I  consider  the  foUpwixig  to  be  the 
srequinments;  lightness  of  draught;  buoyancy,  with  commodious  internal 
space;  easy  of  propulsion  and  management  when  loaded;  portable  by 
shipping;  security  against  swamping.  I  know  of  no  boat  yet  built  that 
combines  these;  the  last  two,  viz.,  portability  and  security,  in  a  surf  being 
considered  essentials. 

An  ordinary  boat  nppropriated  to  the  conveyance  of  troops  should  be 
cleared  of  all  encumbrances,  such  as  masts,  sails,  oars,  and  breakers,  the 
whole  internal  space  being  devoted  to  tlie  soldiers.  Her  equipment  should 
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I  consist' of  faut  oai'$f  to  be  pulled  in  tlie  foremost  extremity  or  bow  of  the 
boat,  slung  so  as  to  prevent  their  sepaaation  from  the  boat  when  liirowa 
out  OB  touching  the  beach,  one  steering  oar,  and  no  rudder.  At  the  stem 
part  of  the  boat  a  grapnel  or  small  aadhor  and  III  oable;  a);  the  how, 
a  good  long  rope,  caUed  tophnioaUj  a  painter;  slung  en  the  starboard 
cutendda  is  baslMts  a  good  and  sabstiuidiil  gangboard,  and  from  the  port 
or  opposite  outerside  two  ftiOBg  poles  tipped  with  metal  at  one  end ;  two 
good  boalliooks  with  bestkets  worked  on  the  hooks,  similar  to  those  in  the 
Thames  wherries,  for  securing  a  rope  to  ibr  towing^in  fact,  like  those  in 
the  model  on  the  table.  The  crew  to  consist  of  six  men,  one  to  steer,  one 
to  attend  to  anchor  and  cable,  four  to  puli  the  oars,  attend  the  gang- 
boards,  &c.,  &c  ,  it  being,  in  my  opinion,  decidedly  preferable  to  tow  boats 
oarryinor  tro*^ps,  than  to  pull  them  with  complete  crews.  Before  arrange-. 
mentij  can  be  made  for  landing  it  becomes  necessary  to  test  the  capacity 
of  each  class  of  boat.  I  do  not  think  any  boat  should  have  more  than  40 
soldiers  in  her  at  one  time,  if  laBdix^  where  opposition  is  oertain;  with  that 
number  she  is  not  unmanageable  fiom  overweight.  To  use  a  homely 
phrase,  "  It  is  new  wise  to  put  too  many  egga  into  one  baciket,"  and 
certainly  not  too  many  Taluabk  soklien  into  one  boat^.  for  obvious 
reasons. 

I  pass  on  to  the  boat  or  raft  for  landing  artillery. 

Considmng  the  weight  and  space  required  for  the  gun,  limber,  horses, 
and  gimners,  we  need  a  substantial  safe  craft  of  light  draught,  possessing 
the  qualifications  sought  for  in  the  troop-boat,  and  I  am  not  aware  of  one 
suited  to  this  work  the  model  of  which  it  would  be  wise  to  follow.  The 
gun-flats  extemporised  by  us  in  the  Crimean  expedition  consisted  of  long, 
narrow,  heavy  Turkish  stone  boats,  something  resembliog  canal  boats  in 
doMpe  (on  a  small  scale)  witii  greater  -height  out  of  the  water,  eaofa  boat 
weeing  from  three  to  five  tons,  bow  and  stem  being  alike.  These  boats 
were  secured  in  oouplefes,  side  by  side,  with  strong  transrerse  beams, 
three  or  four  in  number,  a?  their  length  demanded.  Over  these  a  strong 
platform  of  planks  was  laid  and  stanchions  were  fixed  at  the  angles  and 
sides  of  the  square  thus  formed.  In  some  instances  a  boarding  went  along 
the  sides  to  prevent  the  horses  getting  their  legs  over.  When  eomplete 
they  must  have  cost  about  £150  each.  A  model  of  one  is  lying  before 
you  on  the  table.*  Steamers'  paddleboxes  were  coupled  in  a  similar 
manner.  The  expense  of  these  rough  substitutes  was  great,  the  time 
oeoupied  in  fitting  them  eonsiderable,  and  when  completed  they  were 
dmnay^  unwieldy  craft,  very  difficult  to  stow  on  shipboara.  In  faot,  they 
were  neoessarily  fitted  to  be  carried  over  in  parts*  to  be  put  together  at 
the  soene  of  operations.  Each  ship  caziied  a  couple  or  more  of  such  boats 
soepended  in  lashings  from  her  side,  and  all  the  gear  appertaining  to  them 
on  decl^:.  Af>er  a  few  rehearsals,  the  process  of  coupling  them  together 
and  j)reparing  them  for  work  was  accomplished  in  :\h<mt  hali-an-hour. 
In  tlie  ]> reparation  of  such  boats  or  rafts  it  is  necessary  to  use  as  few  nails 
as  possible,  or  that  the  nailheads  be  so  countersunk  as  to  prevent  injury 
to  tlie  horses.  I  witnessed  many  wounds  to  the  ftnimala  from  want  of 
attention  to  this  item. 

*  Models  of  these  tiat-boats,  and  of  ihe  pontoon-raft  proposed  by  CS^Uon  Mends^  and 
piSSeilsA  hj  him,  ar«  in      Kiueuin  of  the  InstHation.— Ed* 
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These  boats,  neverthelesB,  did  important  work,  and  had  some  points  of 
practioal  ntiiity.  I  am  of  opinion  that  something  on  a  aiiniUif  prinoiple 
ironld  prove  aenrioeable;  the  boata  being  in  pain  with  whale-boat  ^enda 
wexe  radly  good  sea-boats  and  tolerably  manageable;  the  passage  of  tlie 

sea  between  them  made  it  easy  to  keep  them  end  on ;  they  towed  and 
steered  easily  with  steering  oars;  each  one  of  the  laiger  class  carried  two 

gnns  with  the  limbers,  twelve  hofses,  anr!  the  gunners,  with  ease. 

The  French  have  been  in  the  habit  of  using  a  large  flat-bottomed,  tray- 
shaped  boat,  called  a  chalande,  of  which  each  ship  of  the  line  usually 
carries  two  dui  ing  such  uperationg,  one  on  each  outer  sidej  stowed  fiat  to  the 
side  and  bottom  outwards,  resting  on  strong  solid  chocks  bolted  on  to  the  wales, 
as  our  ships  of  the  line  in  the  olden  time  carried  large  troop-boats.  A  strong 
parbuckle  sling  passes  round  them,  with  which  they  are  hoisted  into  place 
by  the  yard  and  stay  purehasea,  and  secured  by  lashings;  lihey  are  by  these 
means  lowered  readi^  into  the  water*  When  stowed,  tiie  lower  edges  or 
sides  of  the  boat  are  so  near  the  water  tiiat  they  could  not  be  carried  in 
such  a  position  in  safety  during  stormy  weather.  The  advantages  of  the 
chalande  arc,  that  they  are  easy  of  con?triirtlon  by  unskilled  workmen  of 
ordinary  wood  ;  that  they  are  quickly  rc  uly  for  work,  and  in  fine  smooth 
wejither  do  a  great  deal  for  wliich  an  ordinary  boat  is  not  adapted.  A 
model  of  one  is  upon  the  table.  Their  cost  is  somewhere  about  100/.  each. 
The  disadvantages  are  many  and  serious ;  they  are  difficult  to  carry  on 
shipboard  in  si&ty;  they  are  rery  heavy;  veiy  alow,  being  difficult  to 
tow;  yferj  difficult  to  steer^  and  reiy  bad  sea-boats.  Several  swamped  at 
ihe  landmg  in  the  Orimeay  the  guns  going  to  the  bottom,  and  ihe  horses 
where  instinct  guided  them.  One»  when  on  its  passage  between  the  ship 
and  the  shore  at  Varna,  full  of  troops,  was  accidentally  struck  by  a  small 
tug  steamer,  which  caused  her  instantly  to  founder,  by  which  many  lives 
were  lost,  the  men  having  their  packs  on  and  arms  in  their  hands.  I  hear 
the  French  have  adopted  a  better  description  of  boat  in  iron  for  future 
operations.  As  the  Crimean  war  progresssd,  horsi  ])oats  were  built  at 
Malta  and  sent  to  the  Crimea,  but  they  had  the  disadvantage  of  being 
cumbersome  and  weak.  Similar  boats  have  been  used  in  the  late  opera- 
tions in  China  and  complained  of  as  weak,  being  necessarily  without 
thwarts  and  having  a  falling  stem.  Probably,  some  who  are  present  this 
evening  may  know  the  fta£o,  a  small  double  boat  of  in&ited  hides,  used 
by  the  natives  on  the  west  coast  of  South  America  to  pass  the  suzfs  pre* 
valent  on  their  coasts,  and  that  on  these  boats  are  brought  off  bread,  fruit, 
vegetables,  &c.,  quite  dry.  On  the  east  coast  of  South  America,  we  have  the 
catamaran  for  the  passage  of  equally  heavy  surfs,  a  description  of  craft 
possessing  considerable  stability,  capable  of  c:a  rvin;r  goods  from  one  port  to 
another  under  sail,  easy  of  propulsion  by  paJdh    and  easily  guided. 

At  Madras  a  similar  bark  passes  the  suil  with  ease,  and  at  Galle, 
in  Ceylon,  we  have  the  double  canoe.  It  has  struck  me  tliat  the  prin- 
ciples upon  which  these  bOats  or  craft  are  constructed — I  mean  the  double 
boat  of  the  Crimea,  the  balso,  and  the  catamaran— -and  do  well,  may  be 
advantageously  applied  to  the  construction  of  a  raft  ibr  troops,  jguns,  and 
horses.  I  think  iron  may  be  made  available,  I  propose  long  light  iron 
cylinders^  laid  side  by  side,  connected  by  beams  of  wood  and  j^anked  over 
to  form  a  raft,  like  the,  model  on  the  table,  which  has  been  made  under 
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my  directions.  I  think  sucli  a  raft  will  be  found  to  combine  more 
nearly  than  any  otlier  description  of  craft  all  the  requirements  sought  for, 
viz.f  light  draught,  buoyancy,  commodioiis  space,  ease  of  propulsion  and 
■toerage,  pcrtabili^  and  aafetyy  at  no  great  eoet— if  made  in  onr  own  yaids 
about  IbOL  Eyeiy  tranaport  has  in  t&ae  days  one  or  two  good  shipwrigbtB, 
and,  if  she  be  a  steamer,  she  has  also  some  clever  engineers;  bat  I  propose 
that  one  shipwright,  assisted  by  seamen^  shall  be  able  to  put  one  together. 
By  making  the  cylinder  boat  of  iron  a  little  thicker  at  tlie  bottom  than  at 
the  top,  Tve  ensure  to  it  sufficient  stability  or  steadiness  when  placed  in  the 
water  to  receive  the  connecting  beams  and  platform.  The  lining  over  the 
bottom  is  of  elm,  for  the  purpose  of  protecting  the  iron  against  rock  or 
roiicli  stones  on  a  beach.  Each  cylinder  of  35  feet  wiU  weigh  about  three- 
quarters  of  a  ton,  say  a  ton,  and  bear  up  10  tons  weight,  and  I  see  no 
reason  why  the  long  steam  traosporto  of  the  present  day  shoald  not  carry 
five  of  them  for  war  MrwM^  three  being  for  a  gon  flat  and  two  for  a  troop 
flat.  They  might  be  secured  in  crutches  along  the  outer  side  of  the  ship 
and  lashed  or  stowed  on  skids  over  her  quarterdeck,  %vhcre  some  of  the 
ships  of  the  line  carried  extra  boats  to  the  Crimea.  The  London,  I  think, 
carried  no  less  than  eleven  or  tliirteen  good  boats  in  that  position.  The 
wood-work  should  be  clearly  iiumbered  so  as  to  make  it  next  to  impossible 
for  a  man  of  ordinary  intelligence  to  go  wrong.  I  think  it  may  be  made 
of  sufficient  strength  of  material  without  adding  excessively  to  the  weight 
to  work  a  field-gun  upon.  In  cube  of  an  iron  ship  getting  on  shore,  such 
a  raft  might  be  put  together  on  two  strong  spars,  laid  across  the  gun- 
wales between  the  lore  and  main  masts,  and  easLLy  lannched  from  that 
position  to  the  sea  with  the  aid  of  two  np-and*down  purchases. 

At  any  rate,  whatever  may  be.  its  merits  or  demerits,  I  lay  it  before 
the  Institution  with  a  view  to  raising  diseussion  on  what  is  really  im- 
portant matter.  We  ought  to  be  prepared  with  some  well-approved 
morlel  against  the  day  of  war,  when  any  number  could  be  run  up  rapidly 
at  much  smaller  cost  than  if  we  had  to  scramble  through  dithculties  as 
we  did  in  the  Black  Sea,  at  a  heavy  expenditure  and  delay,  which  might 
have  proved  more  disastrous  in  their  consequences  than  Uicy  did. 

When  active  war  operations  are  going  on,  and  the  transport  service  is 
in  ftill  play,  nothing  requires  more  consideration  than  the  stowage  of  war- 
like stores,  provisions,  clothing,  and  medical  comforts  in  the  ships  selected 
for  the  purpose.  Those  in  this  coontry  entrusted  with  this  du^  are  apt 
to  think,  that,  if  they  haye  got  into  the  ship  the  number  of  tons  of  stores 
they  have  teceired  orders  to  ship,  they  have  done  their  duty.  The 
use  of  cranes,  and  every  possible  mechanical  appliance  being  brought  to 
bear  on  the  process  of  loading,  the  work  is  quickly  performed,  and  the 
public  is  satisfied,  by  the  announcement  of  the  ship's  departure  in  reason- 
able time,  that  al!  is  well. 

The  diliiculties  attending  the  discharge  at  the  seat  of  war  are  lost  sight 
of,  as  well  as  the  possible  want  of  any  one  -  portion  of  a  cargo  before 
another.  Many  of  the  refleetions  on  the  malachiunisteation  of  matters  in 
BolaolaTa  harbour  might,  with  justice,  hare  been  cast  upon  the  want  of 
attention  to  this  matter  at  home*  BaladaTa,  a  mere  indent  of  the  sea^ 
tortuous  and  decp^  had  to  contain  s(»ne  of  the  largest  and  finest  ships  &e 
world  had  pro4ll99ct«  ,  Its  inhabitants  haTing  consulted  of  a  few  petty 
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traders,  fishermen,  and  government  emj^loyts^  tbey  iiad  not  prepared  fine 
wliarrefl,  onmes,  neither  a  ring  nor  a  bollard  to  ^vhich  a  rope  could  be 
aeeored,  and  yet  I  do  not  think  any  harbour  of  its  sua  ew  had  had 
before  or  since*,  so  many  fine  vetsela  at  one  time  vithin  it.  Being  the 
first  nayal  offioer  i?ho  entered*  aa  it  fell  into  onr  hands,  I  saw  it  in  all  ita 
parity,  a  clean  village  resting  npon  a  harbour,  deep,  dear,  and  nnroffled, 
except  by  the  ducks  and  geese  disporting  thenudves  on  its  sorface,  little 
suspecting  that  their  career  would  so  soon  terminate  in  the  pot  of  the 
soldier.  Ships  were,  so  to  speak,  tumbled  in,  containing  provision?,  tents, 
camp  equipage,  &c. ;  on  the  second  morning  our  91-gun  elnp  was  anioDg 
.  the  jiumher  safely  moored  within  it,  and  I  shall  not  forget  the  cheer  with 
which  the  tioops  received  her.  The  siege  ti'ain  was  soon  required ;  the 
ships  having  it  on  board  were  ordered  inj  but  if  two  more  inaccessible 
vessels  had  been  looked  for  in  the  whole  meieantile  marine,  or  more  in- 
oonvenientiv  stowed,  with  fewer  applianoea  fiur  getting  out  such  weights^  I 
do  not  think  they  could  have  been  fonnd*  Delay,  of  course,  oooorred  in 
dealing  them,  whilst  they  ooonpied  spaoes  much  wanted  for  ships  with 
provisions,       demands  from  the  front  pressing  for  everything  at  once. 

I  come  now  to  the  last  branch  of  my  subject,  viz.,  the  organisation  of  a 
force  with  a  view  to  rapid  disembarcation.  Bacon  says:  <^For  when 
things  are  once  coiue  to  the  execution  there  is  no  secrecy  comparable  to 
celerity."  We  will  suppose  an  nrmy  embarked  in  ships  seiecLed,  adapted, 
and  prepared,  aa  i  have  endeavuui-ed  to  describe  they  sliould  be,  the 
boats  and  rafts  wherewith  to  land  a  given  number  expeditiously  and 
safely  (I  see  nothing  to  prevent  10,000  in&ntry  and  24  guns  being  carried 
at  one  trip;  allowing  each  to  occnpy  two  hours,  whidh  is  a  long  tunCi  in 
six  hoars  we  have  80,000  infimtiy  and  72  gnns  on  shore);  steamtugs 
(either  armed  or  not)  attached  to  artillery  rafts;  the  covering  gunboats 
told  off;  the  pivot  tiiips  to  insure  a  close  and  precise  anchorage;  the 
convoying  fleet  in  readiness,  and  the  highway  clear;  the  order  of  sailing 
and  anchoring  well  defined  for  night  as  well  as  day;  each  division  carrying 
distinguishing  flags  hy  day  and  special  lights  at  niglit,  ;iiid  the  instructions 
for  the  operation  clearly  understood  by  all  ranks.  We  wait  the  signal  of 
the  Commander-in-ChiLf  to  weigh,  who  doubtless  would  consult  his 
barometer  and  tide-table  before  giving  his  order.  It  would  insure  rapidity 
if  the  ships  carrying  troops  had  the  means  within  them  for  disembarhing, 
withont  being  dependent  on  extraneous  aid»  which  irom  nnoontrdllable 
oaoses  may  be  tardy  in  arrival. 

Plates  L  and  II.  represent  l^e  order  of  anchoring  and  sailing  of  the 
transports  and  array  of  boats  proceeding  to  the  shore  of  the  Crimea  with 
the  First  Division,  followed  by  the  artillery. 

It  remains  for  rae  to  return  y^'U  my  best  thanks  for  tlie  ]iatient  hearing 
you  have  gi»ven  to  a  somewhat  rambling  paper;  I  shall  be  repxiid  if  it 
induce  professional  men  to  turn  their  attention  to  the  very  impoitani  sub- 
ject of  disembarking  troops;  for,  though  England  is  not  an  aggressive 
nation,  circumstances  may  compel  her  again  to  land  troops  on  a  foreign 
land,  unless  indeed  (unhappily)  the  brick  and  mortar  defences  rising  around 
US  should  lull  tiie  nation  into  a  fidse  seouri^,  and  induce  England  to  yield 
up  her  natond  itraiglih  for  ettaek  or  defence  upon  the  m» 
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Lord  Db  Bos:  Could  not  the  pontoons  that  are  used  for  miiitary  bridges  be  made avail- 
aU»?  ThcgruttoftheiuMili^. 

Captain  MbnSS  :  I  think  they  might  ;  V  ut  T  rather  think  the  pontoons  aro  made  of 
equal  thickness  of  iron,  and  you  want  a  certain  stability.  If  you  have  the  least  sea  on  ia 
putting  them  together,  they  would  wobble  about  immensely.  That  is  the  ditficulty.  I 
think  by  giviag  then  a  ttuelnr  iron  at  the  bottom  than  at  the  top  you  give  thma  a  obtain 
stability  ;  an<l  then  the  seamen  would  have  Ic^a  diflBculty  in  putting  them  toE;cthpr.  They 
are  easily  launched,  and  I  tbmk  one  ought  to  be  put  together  in  twenty  minutes  if  tiie 
men  are  well  practised. 

liOfd  Ds  Ro8 :  I  afvpniiMid  fliat  Irifh  tlie  mbw  matniab  ka  taatog  isAaAxf  yea 

eould  malvp  two  pontoons. 

Captain  MsNOfi ;  Yes  j  X  think  so ;  they  might  make  two  fat  infantry,  but  one  for 
guns  and  hones. 

Tli«  Chaibman  :  I  vonld  0D|y  observe  here  that  we  are  giwfiy  Indebted  to  an  officer 

vrhofe  official  duties  occupy  a  great  de^l  of  his  time,  for  preparing  so  elaborate  and  so 
complete  a  statement  as  he  has  given  us  this  evening.  The  question  is  one  of  the  higheet 
hnpoftaaM  t  and  tilie  mofe  It  is  eonaidtred  liie  more  apparent  ara  the  dlfficiiltiee  we  hafa 
to  contend  with  in  carrying  out  an  operation  of  this  kind.  Completely  as  Captain  Mendl 
has  gone  into  the  question  of  landing,  there  is  yet  a  further  point,  respecting  which  I  hope 
some  gentleman  present  will  give  us  intormation,  and  that  is,  us  to  the  erection  of  piers 
for  enubaroatien,  in  an  artificial  manner.  Where  there  are  a  great  many  troops  engaged, 
tho  rrcption  of  piers  is  of  the  greatest  importanne.  I  shonM  also  lil;e  to  know — I  do  not 
know  whether  recourse  was  had  to  it  in  tlic  Crimea — whether  oil,  or  something  of  that 
kind,  could  be  used  to  prevent  the  effect  of  swell  upon  the  beach. 

Lord  De  Ros  :  I  dare  say  Captain  Menda  vill  reeollect,  at  Tama,  the  F^eh  |ne» 
were  ma^^c  of  cnsks,  T.liich  answered  ndmirahly  well  for  the  embarkation  ;  and  that  OUT 
own  engineers  on  the  o}  ^  ite  side  ot  the  bay  used  faggot-piera,  made  very  ingeniously. 
They  answered  exeeedingly  well.  They  were  merdymadeof  faggots  pegged  in;  they 
beeame  very  solid  when  the  earth  was  put  on,  and  laatad  a  long  time. 

Commander  Scott,  R.N. :  Where  would  the  covering  vessels  be  placed  with  respect 
to  the  fleet  of  transports — the  vessels  to  protect  the  landing  if  the  landing  were  opposed  ? 
'  Captain  Mairot :  Hie  eoTering  Tesieb  weidd  aneher  in  a  position  vdth  reepeot  to  the 
beach  where  the  draught  of  water  would  enable  them  to  cover  the  whole  line,  on  potnta 
settled  by  the  Naval  C<mimander>in-Chief  at  the  time.  The  oovezing  vends  are  not  ihown 
on  the  diagram. 

Commander  Scott  :  I  asked  the  qnestion  beeaiwe  It  is  an  imporlaat  pact  of  tiie 

arrangements — the  position  of  the  coveriing  vflsseb  if  a  landing  were  oppoied. 

Captain  Mends  :  There  is  no  doubt  of  it. 

Commander  Scott  :  You  mentioned,  particularly,  the  decks  of  your  transports.  Do 
you  intend  the  transports  to  carry  guns  or  not  ? 

Captain  Mr!\r)>  -.  I  tliiiik  not. — The  Chairman  made  some  reference  to  artificial  piers. 
It  was  seriously  conteraplated-~in  fact,  bad  the  surf  held  on  another  four  hours,  we  should 
have  sunk  a  couple  of  traniports  to  protect  the  beach.  They  would  have  formed  a  very 
good  breakwater  in  a  very  short  time.  No  one  would  have  hesitated  to  do  such  a  thing. 
In  fkct,  as  the  men  had  been  hnd^d  with  only  three  days'  provisional  I  diottld  liaTa  done 
it  on  the  setting  in  of  bad  weather,  had  I  been  in  command. 

Lt.-ColonelGou.nr80N,  R.E.  t  I  shonld  like  to  ask  nAether  Captain  Mends  has  ever 
considered  the  arri^tn'g  at«any  organization  of  a  system  of  disembarldng  troops;  so 
that,  not  each  vessel,  but  each  division  of  vessf^ls.  shoiild  ho  nMe  to  proceed  by  signals 
without  waiting  for  further  arrangements?  I  think  you  propose  that  each  transport 
shonld  carry  the  means  d  disembarking  troops.  X  should  like  to  ask  wheOier  yon  have 
determined  upon  any  particular  size  or  description  of  raft,  to  carry  a  certain  number  of 
troops,  so  fhnt  vpssol*:  could  be  supplied  with  the  required  number?  So  that  there  would 
be,  as  it  were,  a  certain  unit  of  disembarcation — rafts  of  a  particular  size  to  land  a  certain 
nnmbw  of  troops,  vessels  of  a  fixed  tonnage  capable  of  carrying  a  definite  aumber  of 
troops,  supplied  with  the  requisito  mim>icr  of  rafts  for  that  purpose.  I  also  wish  to  ask 
with  respect  to  that  model  of  a  raft,  what  is  the  scale  of  it,  and  the  number  of  mon  it 
would  carry  ?  I  daresay  you  are  quite  aware  of  the  description  of  pontoons  used  in  the 
British  service.  I  shonhl  think  Utaj  are  rather  latger  tlian  tiiese  which  you  have  diown, 
though  somewhat  of  the  same  appearance  and  shape. 

Lord  De  Ros  :  The  pontoons  are  thirty  feet  long,  aro  they  not  ? 

Xit.oColonel  CoLLUNSom  :  No  i  they  are  twen^>fonr  feet ;  and  they  ore  placed;  gene- 
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rstlly,  at  m  intonwl  of  twelve  feet,  and  th^  are  so  oi^ganiied  and  maoommd  that  thegr 
are  oipaUe  of  being  woxked  in  pairs  to  form  a  raft  about  twelve  feet  by  ten,  posseasing 
n  Ituoyancy  sufficient  to  carry  thirty  men.  That  raft  can  be  worked  in  tbe  tidai  waj  of  a 
nver,  but  I  do  not  know  that  it  has  ever  been  tried  in  a  sea>way  at  ail. 

Lord  Dk  Roa  t  Yon  are  aUuding  to  Qeneral  Paaley'i  raft,  a  beat-abaped  raft. 

Lt.-Coloncl  CoLLiNsoN  :  No ;  not  General  Paaley's,  but  General  Blanchard's  cylinder 
raft  ;  that  is  the  one  '.vhich  is  now  used  in  the  British  service.  Gonoral  Parley's 
i:k  not  thu  same  sliape,  but  made  of  the  same  material,  which  ia  metul.  Ihere 
haa  also  been  another  description  of  pontoon  lately  proposed  which  has  been  brought 
before  this  Institution,  tlie  invention  of  Captain  Fov,kp,  of  the  Kngineers.*  It  is  a 
portable  raft  made  of  canvas.  It  may  be  briefly  <ic&cribed  as  being  transverse  framee 
of  wood,  connected  together  by  canvas,  so  that  they  collapse  longitudinally  into  a 
•pace  of  three  or  four  feet  cube,  and  will  expand  into  a  long  boat*ehaped  cylinder; 
not  a  plfwed  cylindLT  at  all,  but  a  boat-shaped  cylinder  with  an  opening — a  sort  of 
long  hatchway  in  the  top  of  about  twenty -two  feet  long,  and  four  or  five  feet  beam» 
Two  of  these  togedier  would  gWe  a  Teiy  censidttable  bnoyanej.  There  is,  of  eoarte, 
a  difficulty  in  using  canvas  vessels  in  water,  and  that  is  to  keep  them  rigid  under, 
neath  at  the  bottoro,  which  causes  a  very  great  obstruction  to  Uie  movement  in  the  water, 
requiring  a  very  great  power  of  movement  to  propel  them.  I  suspect  that  in  using  any 
description  of  pontoon  rsft,  whether  of  eanyaa  or  of  metal,  there  will  always  be  Itannd 
vpry  ^reat  difficulty  in  moving  them  in  the  water.  They  would  require  considerable 
power.  Otherwise,  if  you  have  that  power,  which  perhaps  you  may  obtain  by  steam,  tlien 
they  offer  very  great  advantages  from  their  stability  and  buoyancy,  and  their  flat  deck. 
Therefore,  what  I  want  to  ask,  with  respect  to  that  particular  imft,  is,  the  power  or 
buoyancy  of  it,  the  space  in  it,  whether  it  i.*  available  for  infantry,  cavalry,  and  artillery ; 
and  whether  you  have  in  your  mind  a  sort  of  unit  of  a  raft  that  would  be  available  for  ail 
serviees,  and  as  to  how  many  of  them  a  vessel,  of  any  tonnage  you  like  to  mention,  would 
be  required  to  carry :  and  further,  if  you  could  state,  with  any  degree  of  determination, 
the  time  that  would  be  required  to  land  any  definite  number  of  men;  beoanse  of  oourse 
that  must  depend  upon  the  unit  that  you  adopt. 

Lord  Di  Ros ;  ibid  upon  the  wea&er. 

Lt.-Colonel  Collinson  :  TVe  must  assume  a  certain  definite  weather.  If  we  go  into 

that  question  we  shall  have  an  endless  disPT3«Rion. 

Lord  De  Ros:  The  canvas  would  hardly  do  on  a  beach. 

Lt.-Co1ond  CoLLTNSON :  I  will  assume  &vourabIe  weather,  a  ftTourable  beaeh,  afkvour- 

alde  opportunity,  and  you  have  got  to  land  a  division  of  the  army,  or  any  section  of  tbe  nrniy 
that  you  choose  to  name.  How  many  boats  or  rafts  would  be  required  to  land  them  in  a 
certain  time?  Is  it  possible  to  state  that,  so  that,  by  simply  multiplying  the  number  of 
jafts  and  vessels,  you  would  be  able  to  land  any  force  you  please  in  a  given  time  ? 

Captain  Mknds  :  In  drawing  up  thh  papf^r  I  had  in  my  mind  specially,  rapid  disembar- 
cation.  I  cannot  say  I  have  gone  closely  iikto  the  calculation  so  as  to  answer  correctly  the 
questions  you  have  put  to  me.  Nor  would  it  be  posriUe  to  do  so,  unless  the  whole  of  the 
tramftorts  employed  were  alike  in  the  first  place.  It  must  be  a  thing  to  be  organised  at 
tlie  moment.  Some  practical  person  conversant  with  the  whole  affair  must  organise  it  and 
arrange  it  at  the  moment.  I  certainly  feel  that,  in  order  to  disembark  rapidly,  the  transports 
should  have  within  them  the  means  of  landing  the  men;  that  they  should  convey  their 
boats,  and  rafts  for  artillery,  if  requisite;  that  tho  steam-tugs  should  be  rtm-  them,  and 
that  they  should  do  tho  whole  work,  having  men  in  them  t^  hoist  tho  guna,  horses,  and 
gear  out,  independently  of  the  troops,  and  independently  of  tbe  ships  of  war.  I  feel 
satisfied  it  would  be  more  quickly  done.  I  see  no  reason  whatevca*,  assuming  a  fleet  of 
tran:-pu)fts  near  the  shore  with  proper  organisation,  why  ten  thousand  men,  with  twenty- 
four  guns  with  their  limbers  and  Itorses,  should  not  be  landed  in  two  hours.  Therefore, 
in  six  hours,  I  would  have  thirty  thousand  men  and  seveuty-two  pieces  of  artillery  on 
shore.  I  think  it  ought  to  be  done,  and  I  think  it  can  be  done,  I  have  not  seen  CSaptain 
Fowke's  pontoons  ;  I  have  seen  the  cylinderf^  of  litjht  iron  used  by  the  engineers  for 
pontoons,  but  I  have  never  seen  anything  approacliing  to  what  I  conceive  would  be 
usefiit  in  eren  moderate  weather  at  sea.  The  lengtli  of  each  of  these  eyUnders  on  the 
table  would  be  thirty-five  feet  in  the  extreme,  and  it  would  have  a  displacement  of  ten 
tons,  sixteen  hundred-weight;  so  that,  with  four,  I  could  get  to  hmr  aVout  forty-throe  tons. 
The  platform  formed  within  the  square  is  thirty  feet  square,  so  that  i  could  certainly  carry 

*  For  a  description  of  tliia  raft,  see  Journal  of  the  Iiyrtitntion,  toI.  it*  p.  237 •—'Bow 
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Willi  paiftet  eue  two  gnas,  limbon  and  hoattm  for  Uiein,  and  I  ahonld  tbink  about  lercutjf 
or  fllpilgr  men  would  stand  upon  that  platf«ni.  I  have  IMt  tried  it,  but  I  guarded  myself  in 
my  paper  in  that  particular,  that  it  is  always  necessary,  previous  to  embarking,  to  rehearse 
and  test  what  each  boat  will  carry  before  you  draw  up  the  arrangement.  In  tiie  landing  at 
Crimea  we  were  obliffed  to  go  through  the  experiment  with  w&j  daai  of  boat»  and  we 
knew  exactly  >\'hat  each  could  do.  I  arranged  for  landing  six  thousand  four  hundred 
men  and  twelve  guns  in  each  trip.  Ha*!  al!  things  gone  on  in  accordance  with  the 
arrangementsi  I  believe  I  should  iiavc  lauded  them  iu  six  hours;  i  see  nothing  to  have 
preTented  it.  Of  oonne  anch  an  operation  dependa  upon  tbe  preciaion  with  wliloh  the 
fleet  of  transports  is  brought  to  the  anchorage  before  the  hracb, — the  sea,  and  so  on. 

Lord  De  Uos:  Captain  Fowke's  pontoon  is  capable  for  nver,  but  it  would  not  do  for 
beach  work. 

Captain  MflKliB:  It  has  been  suggested  to  me  since  this  model  was  made,  that  it  wonid 
not  be  perforated  by  musketry,  and,  even  if  struck  by  n  «}iot  f>r  two,  tho  raft  would  not 
give  way  at  all.    I  do  not  see  how  Captain  Fowke's  pontoon  could  be  used  upon  a  beacb. 

Lord  Dr  Roe :  The  oanvaa  wonld  tear  to  pieeee. 
'  f^*ff**^l  Mends  :  It  was  suggested  to  me  to  run  a  fore-and-aft  compartment,  a  longitu> 
dinal  compartment,  in  each  cylinder;  it  would  strengthen  them  \  *>rv  much  without  adding 
much  to  their  weight.   They  would  not  then  weigh  a  ton  each|  and  would  certainly  stand 
a  ahot  or  two. 

Lt.-Colonel  Collinson  :  IIow  would  you  carry  them  on  board  ship  ? 

Captain  Mends  :  I  stated  in  my  paper  that  they  could  be  slung  outside,  lashed  in 
crutches,  whore  I  tliink  they  could  be  carried  iu  almost  any  weather,  or  on  skids  over  the 
qnaiterMleck. 

Lor  !  DkRos:  Do  you  hold  much  to  the  thickness  of  the  bcttom  ^  because  they  are 
very  easily  steadied,  and  immediately  they  are  placed  in  the  water  tho  oars  can  be  used. 

Captain  Menos  :  When  you  first  put  them  over  into  the  water,  with  the  least  ripple  at 
ally  they  would  roll  abonty  unleas  steadied  at  the  bottom.  It  would  be  a  great  thing  that 
they  should  be  in  some  measure  floated  upright  before  being  oonnected,  in  order  to 
facilitate  the  operation. 

L<wd  Db  Bos :  They  would  not  turn  in  the  alinga  till  you  got  the  sleepers  acrose  on 
tbem. 

Captain  Mends  :  But  they  must  be  thrown  over  altogether.  They  must  he  run  into 
the  water,  and  the  seamen  ^ould  be  able  to  lash  the  spars  to  them  across  the  top,  and 
Amj  mnet  be  steadied  wlilfe  tiie  leamen  eonneet  them,  with  (he  titree  spat*  undemeadi. 
I  think  that  would  be  quickly  done  with  a  common  lashing;  the  Hrst  la^^king  or  two  w  ill 
steady  them.  With  a  little  rehearsal  and  a  little  exercise  I  would  undertake  to  xjg  a  raft 
of  this  sort,  with  some  good  s^uuen  and  a  shipwright,  in  twenty  miuutes. 

Lt.-Oeionel  CotUNSOM :  Suppodng  yon  had  to  eany  a  battalion  ci  eif^t  hundred  men 
in  one  vessel,  I  think  that  mft*  hf  your  deaeription,  ought  to  cany  one  hundred  and 

twenty  men. 

Capt&iu  Mends  :  I  dareiiay  it  would,  but  I  should  be  very  borry  to  put  one  hundred 
and  twenty  men  upon  it  to  land  on  a  beadi  if  there  is  the  leaat  dumee  of  oppontion.  I 
must  however  say  this  was  entirely  departed  from  in  the  Crimea:  v.('  lind  littb'  W-jht  draught 
steamers  purchased  from  an  Austrian  company,  and  each  of  them  carried  a  regiment.  I 
think  the  Guards  were  then  very  near  a  thousand  strong,  they  had  not  then  been  deot- 
mated;  each  one  carried  a  regiment  of  Guarda,  and  ran  in  on  to  the  beaofa,  and  the 
disembaroation  was  done  most  rs]>idly. 

Lt.-Colonel  Collinson  :*Supposing  the  raft  carried  one  hundred  men,  then,  a  transport 
that  wonld  carry  a  battaUon  would  require  eight  sueh  jrafts  ;  that  is,  thirty-two  tof  tbeee 
cylinders  or  pontoons. 

Lord  Da  Roa  %  That  ia  to  euppoae  ynu  wonld  land  all  at  one  trip,  which  you  would 
not  do. 

Lt..Colonel  CoLLrMBpK  t  I  suppow,  when  you  nyr  you  would  land  ten  thousand  men  at 
one  trip,  you  mean  that  you  would  take  that  number  of  men  out  of  a  certain  num- 
ber of  vessels  ? 

Captain  Mends  ;  No,  because  you  oould  not  get  the  men  rapidly  enough  into  the  boat; 
yon  oould  take  a  certain  number  of  men,  but  you  would  not  bo  able  to  get  a  snflldent 

number  of  boats  alongside  at  once  for  so  large  a  number  from  one  ship. 

The  Chairman  :  I  am  sure  you  will  join  with  me  in  retuming  our  thanks  to  Captain 
Meqda  for  bis  kindness  iu  riding  this  &ble  paper. 
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By  Mr.  JoBN  Latea^,  firm  of  Messrs.  Wilkinson  and  dcnli 

In  tiie  course  of  au  experience  of  nearly  twenty  ^ears  in  ike  mannftfO-» 
tare  of  ewoids,  I  have  fnsfiMily  nolioed  in  eonmiBing  any  pattern,  or 
model)  which  I  have  not  met  "with  before,  how  instinctiTdy  the  iSeiaige 
Beems  to  suggest  the  best  method  of  nslixig  the  weapon ;  and  I  hiave  almost 
invariably  found  upon  inquiry  that  the  method  of  swordsmanslnp  Adopted 
WAS  the  same  that  I  had  fit^>pofled. 

A  moment's  reflection  is  sufficient  to  show  that  there  is  nothing  extra- 
ordinary in  this.  A  swordsman  selects  or  constructs  Lis  "weapon  on 
exactly  th^  f-r>nie  principle*;  ns  a  carpenter  chooses  his  tools,  and  if  you 
show  a  workman  a  chisel  irom  any  part  of  the  world|  though  he  may 
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never  have  fleen  tbe  pattern  before,  he  will  tell  jm  «t  once  the  Uffe  to 
wMoh  Si  be  applied^  He  will  know,  for  inttaaeey  that  it  ia  nol 

Sntanded  to  dm^  naib^  ot  bore  Loles;  thai  iti  office  is  to  eitt  wood  or 
Bome  soft  tabfltanoe,  aad  iiot  iron  or  steri.  He  reoognises  these  pointo  «t- 
olioe  £com  the  i^pet  the  angle  of  edge,  its  tmper^  weight,  &e. ;  and  in 
^e  same  way,  hj  examining  a  sword  cKf  whateter  eountry^  we  can  form  a 
pretty  correct  estimate  of  the  method  of  swordsmanship  adopted  there. 
Having  noted  a  p:vmt  number  of  peculiarities  of  this  kind,  some  of  which 
se(  ni  to  me  very  curious,  I  have  arranged  them  in  a  short  paper,  in  the 
iiope  that  they  may  proYC  as  interesting  to  you  as  they  have  been  to 
myself. 

We  may  very  fuiiiy  suimise  that  the  origin  of  the  sword  as  a  w^eapon 
of  attack  was  the  idea  of  some  ingeniocte  savage,  Who  fiehioaed  his  wooden 
cldb  to  a  rode  approadb  to  a  cutting  edge,  probably  teom  noticing  the 
efiBect  of  a  Itnot^  or  some  accidental  projection  upon  it*  Thle  wooden 
swords  with  which  the  Mencans'were  armed  when  first  discovered  by  the 
Spaniards^  and  those  of  the  South  Sea  Islanders^  of  which  there  are  many  ^ 
specimens  in  the  MuseUm  of  this  Institationi  are  instances  of  this^  being 
hardly  more  than  sharpened  clubs. 

In  nations  more  civilised,  swords  were  made  in  the  hardest  metal  pro- 
curable. Copper  swords  have  been  found  in  Ireland ;  iron  among  the 
Britons  and  Gauls ;  bronze  was  used  by  the  Komans,  and  probably  by 
the  Egyptians ;  and  steel  of  varying  degrees  of  hardness  is  now  ihu  only 
metal  employed. 

Upon  the  questions  of  ilie  material,  temper,  or  nttoiti&oture  of  sw^ndiiy 
I  do  not  X  repose  to  touch,  but  ojlly  upon  their  shape,  which  is»  as  I  have 
iBaid,  detomined  by  the  way  in  which  they  ate  to  be  used.  There  axe 
tibree  ways  in  which  a  sword  may  be  used,  yiz*  in  cutting,  thrusting, 
and  guarding.  The  first  of  these,  cutting,  I  have  assumed  to  he  the  ear- 
liest use  which  would  suggest  itself;  but  the  man  who  first  employed  the 
sword  for  thrusting  made  a  discovery  which  more  than  doubled  the 
effective  force  of  the  weapon;  and,  still  later,  the  one  who  first  used  it  to* 
defend  himself  from  tlie  attack  of  his  adversary,  as  well  as  to  return  his 
blows,  completed  the  idea  of  the  sword,  as  it  is  now  understood  in  Europe. 
It  is  in  this  triple  character,  as  a  weapon  for  cutting,  thrusting,  and 
guarding,  that  I  propose  to  conidder  it.  If  these  three  qualifications 
could  he  combhaed  iu  their  fullest  ezteut,  there  would  be  no  difficulty  in 
deddldg  upon  the  best  Ibrm  for  a  sword;  but,  unftrtanately,  cftMsh  inter- 
feres with  the  o&er  to  a  great  degree,  and  tiieretbre  it  will  be  best  to 
consider  them  Separately,  which  will  also  enable  us  to  understand  more 
clearly  the  Tarious  modifications  of  shape  iu  use  in  different  parts  of  the 
World. 

The  most  simple  and  effective  form  of  a  cutting  instrument,  to  be  used 
by  the  hand",  is  the  ximerican  axe.  This  is  the  same  form  as  the  early 
headsman's,  or  executioner's,  axe,  but  is  generally  kno^vn  in  this  country 
as  the  American,  from  its  being  the  form  used  by  the  settlers  for  clearing 
the  forests  in  the  backwoods  of  America.  It  consists  merely,  as  you  see, 
of  a  heavy  Wedge  of  steel,  fixed  on  a  stout  woodeil  handle  of  convenient 
leiurth, 

.  The  tet'  thin^  we  ixotice  in  this  Weapon  is,  that  there  is  no  uncertainty 
whenr  you  shall  sttike  iritib-  it  It  has  a  light  hmidle  and  a  very  heary 
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'the  8HAPB  or  sworn  UJU>B0. 


Lead,  and,  all  the  force  being  concentrated  ia  the  hoBii,  j<M  strike  instinct* 
ivel/  with  that  part  of  it;  but,  if  you  take  up  a  sword,  jou  have  the  whole 
length  of  the  blade  to  choose  where  you  shall  cut  with  it.  Suppose  you  make 
a  cut  at  a  branch  of  a  tree  with  the  point  of  the  sword,  the  probability  is 
that  your  cut  will  produce  very  little  effect,  and  you  will  feel  a  consider- 
able jar  upon  the  wiiat  aud  elbow.    The  same  result  will  follow  if  you 
cut  close  to  the  hilt  of  the  sword.   In  either  case  you  waste  a  great  deal 
of  foice,  aa  is  evident  from  the  vibration  you  peroeire  in  the  blade,  ivhich 
represents  so  much  ftiree  lost  in  the  oat*   If  you  go  on  catting  inch  by 
inch  along  the  whole  length  of  the  blade,  you  will  at  last  come  to  a  point 
where  there  is  no  vibration  (Plate  1.  fig.  1,  C.  P.).    This  point  is  called 
the  "  centre  of  percussion,"  and  that  is  the  point  where  the  whole  force  of 
your  blow  will  be  eiVective,  and  where  the  greatest  result  will  be  produced 
on  the  body  struck.    This  model  on  the  table  illustrates  the  position  and 
effect  of  the  centre  of  percussion.    It  consists  of  a  straight  wooden  blade 
jointed  iu  the  middle  so  as  to  bend  freely  in  either  direction,  and  the 
^  centre  of  percussion  is  nuuked,  as  you  wtU  see,  at  about  10  inches  £i:om 
'  the  point.   If  I  set  the  blade  straight  and  cut  with  it,  so  long  as  the  blow 
strikes  exactly  upon  the  centre  of  percussion  no  effect  is  produced  upon 
the  blade;  but,  if  I  shift  the  cut  cither  an  inch  above  or  below  that  point, 
the  vibration  produced  causes  the*blade  to  bend  at  the  jointed  part;  if  I 
strike  above  the  centre  of  percussion,  the  blade  bends  backward ;  and,  if  I 
strike  below  it,  the  vibration  is  in  the  opposite  direction,  and  is  suthcieut 
to  bend  it  forwards  considerably.    As  I  have  explained,  the  centre  of  per- 
cussion can  be  experimentally  ascertained  by  cutting  inch  by  inch  along 
the  blade,  and  comparing  the  effect ;  but  it  is  obviously  of  importance 
to  have  some  means  of  ascertaining  this  point  mathematically  ivithout  the 
tedious  process  of  experiment  wiSi  every  sword.   This  can  be  done  by  a 
formula,  first  proposed  by  Ifir.  Henry  Wilkinson,  and  winch  is  based  upon 
tiie  consideration  of  the  properties  of  the  pendidum*    I  have  here  a  pen-, 
dulum  vibrating  seconds  in  the  latitude  of  London.    Its  exact  length  is 
'  39'2  inches,  and  it  consists  of  a  very  light  wooden  rod,  terminated  by  a 
heavy  leaden  ball.    In  one  respect  it  rescmljles  the  axe,  as  nearly  the 
whole  weight  is  concentrated  in  this  one  point.    When  I  cause  it  to 
swing  upon  a  fixed  centre,  i  Imd  it  makes  sixty  vibrations  in  one  minute; 
and  1  know  that  the  centres  of  oscillation,  of  percussion,  and  of  gravity 
are  all  concentrated  within  this  leaden  ball.  If  this  were  what  is  tanned  a 
mathematical  pendulum,  in  which  the  connecting  rod  is  supposed  to  haye 
no  weight  at  all,  these  three  points  would  lie  precisely  in  the  centre  of  the 
ball,  and  from  this  point  to  the  point  of  sospeneion  is  exactly  89-2  inches. 
Now,  I  hang  up  this  regulation  Infantry  sword,  fastening  it  as  nearly  as 
possible  at  the  same  point  on  which  it  would  turn  in  making  a  cut,  and  I  s 
set  it  swinging  upon  this  point,  converting,  in  fact,  the  sword  into  a  pen- 
dulum.   You  observe  that  the  vibrations  are  very  much  quicker ;  if  you 
count  them,  you  will  find  that  while  the  pendulum  is  making  sixty 
vibrations  the  sword  will  have  made  cightjr.    Having  obtained  this 
point  of  comparison,  our  object  is  next  to  determine  the  length  of  a  pen* 
dulum  which  will  make  the  same  ntunber  of  vibrations  which  the  sword 
has  made,  viz.  eighty  in  a  minute.    By  a  very  simple  formula,  I  can 
calculate  that  the  length  of  such  a  pendulum  would  be  22  inches.  I 
measure  Uiis  distanee^  theiefor^  irom  the  pouit  at  which  the  twnnA  w 
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suspended  and  mark  it  on  the  back  of  the  blude,  and  I  shall  fiiul  on 
cutting  with  it  that  this  mark  is  the  centre  of  percussion,  where  there  is 
no  vibration,  and  where  I  can  cut  the  hardest  with  tliis  sword. 

Another  point  which  we  notice  in  examining  ihe  axe  ia  this,  that  the 
cutting  edge  is  considerably  in  advance  of  the  wrist  or  hand*  The  effect 
of  this  is  to  carry  the  edge  forward  in  the  direction  you  wish  it  to  take  in 
making  a  cat  with  it.  If  the  cutting  edge  were  placed  at  the  back)  the 
tendency  of  the  whole  weapon  would  be  to  &11  backwards,  or  away  from 
the  line  of  your  cut;  and  in  making  a  blow  you  would  have  to  exert  and 
waste  a  certain  amount  of  force  to  overcome  this  tendency.  Instead  of 
this,  the  edge  of  the  axe,  being  placed  in  advance  of  the  wrist,  moves  natu- 
rally in  the  direction  of  the  blow  struck  with  it. 

In  nearly  all  cutting  swords  some  contrivance  is  made  use  of  to  produce 
a  similar  eiiect.  if  we  examine  any  of  these  curved  swords  we  shall  see 
that  the  line  of  the  hilt  is  thrown  forward  so  as  to  form  an  angle  with  the 
line  of  prolongation  of  the  blade,  and  this  angle  is  more  or  less  as  the 
blade  is  more  or  less  curved.  If  you  endeavour  to  balance  the  sword  upon 
the  pommel  or  rivet,  you  will  see  that  the  efTect  of  this  is  to  cause  the  edge 
to  fail  forward  precisely  as  the  axe  does.  This  gives  the  feeling  which  we 
express  when  we  say  of  a  sword  "  the  edge  leads  forward  well and  I 
have  nearly  always  found  this  point  has  been  studied  in  the  swords  used 
by  nations  who  make  cutting  a  part  of  their  system  of  swordsmanship. 

But  the  curved  blade  which  is  so  universal  among  these  swords  has 
another  and  very  important  effect,  which  you  will  undeistand  from  this 
diagram. 

In  making  a  cut  with  a  curved  blade,  the  edge  meets  the  object  at  A 
considerable  angle,  and  the  portion  of  the  blade  which  penetrates  is  there- 
fore a  wedge,  not  accurately  at  right  angles  with  the  sword,  but  of  an 
angle  more  or  less  oblique  according  to  the  curvature,  and  consequently 
cutting  with  a  more  acute  edge.  In  tins  diagram  (fig.  2),  if  the  sword- 
blade  move  in  a  straight  line,  A  B,  to  cut  any  object,  C,  it  will  merely  cut 
in  the  same  way  that  a  wedge,  D,  of  the  same  breadth  as  the  blade  would 
do.  But  the  effect  of  the  curve  is  to  throw  the  edge  more  for^vru  d,  so  that 
it  cuts  as  a  wedge,  E,  which  you  will  see  is  longer  and  consequently  more 
acute,  the  extreme  thickness  (that  of  the  back)  being  fixed.  In  the  same 
way  in  cutting  nearer  the  point  the  increased  curve  gives,  as  you  see,  the 
effect  of  a  still  more  acute  wedge,  F.  In  order  to  explain  this  more  dearly 
I  have  made  a  smaU  model  similar  to  the  diagram.  If  you  compare  these 
three  pieces,  which  are  parts  cut  out  q£  ihe  same  blade,  differing  only  in 
the  angle  at  which  they  are  supposed  to  meet  with  any  obstacle,  you  will 
see  the  enormous  cutting  power  which  is  produced  by  this  oblique  motion 
of  the  sword.  We  may  say  that  the  effect  of  the  curve  in  this  Indian 
tulwar,  as  compared  -with  a  straight  blade,  is,  that  it  cuts  as  though  it  were 
four  times  as  broad  and  only  one-fourth  the  thickness.  I  have  selected 
tlie  tulwar  as  an  illustration,  because  we  have  all  heard  of  the  extraordi- 
nary effects  produced  by  the  natives  of  India  in  cutting  with  this  weapon. 
Men  inferior  in  stature  and  bodily  strength  to  our  own  countrymen  can 
use  this  weapon  so  as  to  produce  ciTccts  which  strike  us  with "  astonish- 
ment i— heads  ti&en  off— bothhands  severed  at  thewrist— arm  and  shoulder 
cut  through— legs  taken  off  at  one  blow.   Such  are  the  sword-cuts  of 
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wHoli  our  soldiers  had  too  fearful  experience  duiiug  tlie  Sikli  war  aud 
later  campaigns  in  India. 

To  understand  more  clearly  liow  such  effects  can  "be  produced,  we  must 
distinguisli  the  different  methods  of  cutting.  In  the  lii  st  place  I  may  tate 
up  a  sword,  and,  keeping  the  elbow  and  wrist  stiff,  may  make  a  8wec]jmg 
cut  wilh  it,  throwing  the  whole  force  of  the  bo^  into  the  blow.  To  use 
as  simple  terms  as  possible,  I  will  distmguish  this  as  the  slicing  cut. 
In  the  next  place  I  may  toke  the  sword,  and,  as  an  Englishman  generally 
does,  make  a  downright  blow  from  the  shoulder  and  fore-arm.  This  appears 
to  be  the  instinctive  method  of  cutting  with  a  sword,  as  wc  find  that  most 
people  who  take  up  a  sword  for  the  fii'Ft  time  use  it  in  this  way.  We  may 
distinguish  this  as  tlic  "chopping"  cut.  Or  we  may  use  a  light  sword  in 
the  way  the  German  students  use  the  "  schiuger  "  in  their  duels,  keeping 
the  elbow  and  arm  stiff  and  making  a  (^mok  out  from  the  wrist.  This  we 
will  call  the  "  whip  "  cut.  ^ 

Now  very  different  muscles  are  brought  into  play  in  these  thxee  methods 
of  ottttibg.  With  the  Indian  tulwar^  the  tot,  or  slicing  cut,  is  used,  and 
in  this  the  cut  is  really  en  from  the  strong  muscles  of  the  back  and 
shoulder,  and,  as  these  have  nearly  ten  times  the  extent  of  the  muscles  of 
iheann,  and  the  whole  weight  of  the  body  is  also  thrown  into  the  cut,  you 
can  easily  understand  the  force  with  which  such  a  blow  is  given.  The 
second  kind  of  cut,  winch  is  the  one  usually  employed  in  Europe,  is  made 
with  a  movement  of  the  shoulder  and  forearm.  As  a  nile  it  caiiuot  be 
compared  in  its  effect,  especially  upon  soft  bodies,  with  the  sUcing  cut 
given  by  the  natives  of  India,  and  the  large  hilt,  necessary  to  afford  suffij 
cient  play  to  the  wrist,  lessens  the  cutting  force  Still  furuer*  The  small 
hilt  of  the  tulwar,  by  confining  the  hand  and  preventing  any  play  of  the 
wrist,  increases  the  force  of  the  slicing  or  body  cut.  It  is  customary  to 
say  that  these  swords  have  such  small  hilts  because  the  natives  have  small 
bands.  My  own  hand  is  not  a  very  small  one,  but  I  find  no  difficulty  in 
using  any  of  these  Indian  swords  in  the  way  in  which  they  are  intended  to 
be  used.  The  hand  being  confined  in  the  hilt  gives  a  stiffness  to  the 
wrist,  so  that  the  whole  force  is  thrown  into  the  blow.  The  wrist-cut  can 
also  be  used  with  great  effect,  from  the  high  velocity  which  can  be  given 
to  a  li-lit  sword  by  using  it  in  this  way.  The  German  stttdehts  who  use 
this  cut  in  their  duels  with  the  schlager  are  frequently  fearftijly  cut  about 
the  face,  and  even  the  quilted  leather  pads  with  which  they  protect  the 
body  are  sometimes  cut  through.  It  takes  very  little  weight  to  cut  flesh, 
or  any  soft  substance,  if  sufficient  velocity  be  given.  The  cut  from  the 
shoulder  and  ibre  arm  is  most  effective  upon  any  hard,  substance,  such  as 
iron,  wood,  or  lead. 

To  estimate  the  effect  of  a  sword-cut  we  will  take  the  fornuila  generally 
in  use  for  expressing  the  vis  viva  or  force  of  a  moving  body,  which 
is,  the  weight  multiplied  by  the  square  of  the  velocity.^  Assuming  this 
formula  (which,  liowever,  requires  considerable  quaUfication),  we  will  suj^- 
pose  a  btroug  man,  cutting  with  a  sword  of  4  lbs.  in  weight,  to  which  he  M 
able  to  give  a  velocity  which  we  will  call  1.  The  eflfect  produced  we  wiU 
therefore  call  4.  We  next  suppose  a  weaker  man  who  takes  a  sword 
2  lbs.  in  weight  and  able  to  give  it  a  velocity  double  that  of  the  first,  the 
effect  produced  will  be  equal  to  8,  or  twice  that  Avhich  can  l^e  exerted 
by  the  stronger  man  using  the  heavier  sword.   But  let  us  suppose  that  the 
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8h*ong.maii  takes  the  Ugtiter  a^rord;  lie  vUl  be  able  to  give  it  a  higb^ 
velocit|}r,  irhkh  we  will  assnme  to  be  equal  to  3,  in  which  case  the  effect 
producetJ,  squaring  the  velocity,  will  be  18,  or  th'ee  times  the  effect  that 
13  produced  by  the  same  sword  in  the  hands  of  the  weaker  man,  and  more 
than  fottr  times  the  effect  which  he  himself  could  produce  with  the  hea^'ier 
sword.  I  merely  take  this  illustration  as  showing  that  the  force  of  a  blow 
is  enormously  increased  by  increased  velocity,  but  uiucli  less  by  increased 
weiglrt  in  ihe  moving  body.  The  nature  oif  the  body  cut  at,  however, 
af^ts  tlie  lesult  Terjr  nnicB,  Imt  the  common  em>7  is,  tikat  a  verj  strong 
and  powerful  man  looses  a  heary  swoord  and  iinHnee  tliat  he  can  do  more 
with  it  than  he  can  with  a  light  one.  Beeaiue  he  feels  that  it  lequiiet  a 
greater  exertion  of  strength  on  his  part  to  pat  it  into  motion » he  naturally 
fancies  the  effect  produced  will  be  greater ;  whereas  by  taking  a  lighter 
sword,  to  which  he  can  give  a  higher  velocity,  he  will  do  better.  Of 
course  I  do  not  mean  to  say  that  the  lighter  the  sword  a  man  uses  the 
greater  the  effect  he  will  produce  with  it,  but  merely  that  there  is  a  limit 
as  to  weight,  whicli  is  generally  exceeded. 

The  weight  a  man  oaii  move  with  the  greatest  velocity  is  that  with 
which  he  will  prodnoe  the  greatest  effect,  bat  the  Hghtesft  sword^is  not 
necessarily  the  one  He  can  more  the  quickest.  It  is  pceeible  ibr  a  swor^ 
to  be  so  light  that  we  fisel  the  resistance  of  the  air  in  making  a  cut  with 
it,  and  this  is  what  we  express  when  we  say  a  s^vord  feels  **  idiippy "  hat 
the  hand.    Such  a  sword  is  worse  than  one  too  heavy. 

Another  point  in  a  sword  is  the  position  of  the  centre  of  gravity  (fig. 
I,  C  G.)  This  is  not  Avhat  we  generally  mean  when  we  speak  of  the 
"  balance  **  of  a  sword,  which  term  is  applied  to  a  feeling  of  the  weapon  in 
the  hand  which  results  from  the  relati\  e  positions  of  the  centre  of  gravity 
and  the  centre  of  percussion.  The  considerations  as  to  the  position  it  these 
two  points  would  take  too  long  for  me  to  explain  to  you  now.  Itmajrbtf 
sufficient  to  say  that  in  light  swordia  these  points  may  be  ihrther  apart  thaii 
in  heavier  ones,  that  they  should  be  closer  in  a  straight  than  in  a  cnmred 
blade,  and  nearer  in  a  thmsting  than  in  a  catting  weapon. 

"We  will  next  examine  the  sections  of  weapons  used  for  cutting.  These  are 
of  course  all  modifications  of  the  wedorc.  T  have  here  an  illustration  r-on«i?t- 
mg  of  a  series  of  wedges,  representing  sections  of  different  sword-blades.  The 
first  form  (fig.  5)  is  the  wedge  which  would  be  produced  by  taking  the 
thickness  of  the  back  of  an  ordinary  sword  and  continuing  it  in  an  even 
line  down  to  tlie  edge.  This  forms  an  angle  of  9**,  which  is  very  much 
too  thin  ibr  any  practical  purpose.  We  find  t^at  a  certain  thickness 
is  necessaiy  for  the  edge  of  any  cutting  tool.  For  a  very  soft  sabstanoei 
as  flesh  or  food,  it  may  be  ftwn  10"  to  ^0%  and  this  is  the  angle  we 
find  in  dinner  knives,  &c.  For  wood  an  angle  of  25"  to  35°  is  tiie  best, 
and  this  is  the  angle  of  a  carpenter's  chisel  or  plane.  For  cutting  metals 
or  bone  the  angle  required  is  from  40°  to  90°;  and,  as  a  sword-biade  may 
meet  Avith  substances  as  hard  as  tlie^C;  the  least  angle  which  can  give 
it  with  safety  is  40^.  Even  tins  angle  will  fail  against  a  hard  substance  if 
the  cut  is  not  a  very  true  one,  and  we  therelore  put  on  a  still  more 
obtuse  angle,  viz.,  90"  at  the  extreme  edge,  as  shown  in  fig.  6,  where 
these  two  angles  are  distinguished  as  the  entering  angle  90°,  and  the  angle 
of  resistance  4CP«  Ton  will  also  see  by  the  oudine  (figs.  7,  %  9,)  that  a 
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irae  vedge  of  40^  would  be  of  such  enormous  thickness  and  weight  as  to 
be  useless  for  a  sw^M-d,  and  we  have  to  find  some  method  of  lighteniug  the 
blade,  while  preserving  tlie  necessary  angle  of  resistance.  The  following 
sections  of  blades  show  the  principal  methods  of  effecting  this  object.  In 
figs.  9  and  12  the  two  sides  are  cut  away  to  a  flat  surface — this  is  the 
general  form  of  the  Mahratta  or  Hindustan  tulwar.  In  figs.  8  and  1 1 ,  the 
angle  is  carried  in  a  curved  line  to  the  back»  which  is  made  veij  thin, 
giving  the  section  a  bi-KSonTex'form.  This  is  the  shape  of  the  celebrated 
Khorassan,  Persian,  and  Damascus  blades  generally.  Both  of  these  plans 
give  a  very  strong  but  heavy  blade.  The  third  form  Nos.  9  and  1 3,  in 
which  the  blade  is  hollowed  into  two  broad  grooves  from  the  angle  of  re- 
sistance, making  the  section  bi-concave,  is  that  adopted  in  the  English 
regulation  sword  blade.  These  drawings  being  made  to  scale,  you  can 
readily  estimate  the  relative  amount  of  metal  in  each  of  them,  and  you  will 
see  that  this  form  gives  the  lightest  blade  for  a  given  bread. di  and  thick- 
ness. I  believe  it  was  this  consideration  Avhich  determined  its  adoption  in 
tiie  service;  but  it  is  not  by  any  means  the  strongest  form,  and  there  are 
other  technical  objections  to  it  which  I  will  not  enter  into. 

Nearly  all  the  other  forms  of  blade  are  also  grooved,  as  you  will  see, 
thoagh  in  a  different  manner,  and  I  should  here  explain  a  peculiar  Amo- 
tion of  the  groove  which  renders  it  of  great  use  to  us.    One  of  the  most 
important  requisites  in  a  sword-blade  for  real  service  is  stifTness.    There  is 
no  possible  u«e  of  a  sword  in  cutting,  thrusting,  or  guarding,  in  which 
too  great  flexibility  would  not  be  a  disadvantage.    It  is  a  singular  illus- 
tration of  the  little  attention  paid  to  this  subject  in  England,  that  tliis  very 
defect^  flexibility,  is  frequently  assumed  as  the  criterion  or  test  of  a  good 
blade.   The  blade  which  springs  the  most  easily,  is  called  the  best; 
whereas  nothing  is  easier,  by  making  the  blade  thin  enough,  and  useless 
enough,  than  to  produce  a  sword  which  shall  bend  twice  round  the  hilt 
and  go  into  a  hat-box,  or  clasp  hilt  to  point  and  form  a  waist-belt— both 
of  which  wonderful  SAvords  I  have  myself  made.    The  error  arises  from 
confounding  flexibility  of  the  blade  with  elasticity  of  the  steel — the  latter 
is  necessary,  the  fonuer  useless  and  always  injurious.    But  to  resume :  a 
blade  which  has  been  ground  thin  to  lighten  it,  will  frequently  be  too 
flexible  and  whippy.    In  this  case  by  putting  a  groove  un  each  side  (see 
figs.  13,  14,  17,)  we  not  only  malse  it  still  lighter,  but  we  also  make  it 
ttiffer;  for  if  we  apply  any  force  to  bend  a  grooved  blade  sidewise  we  meet 
with  the  greatest  amount  of  resistance  which  any  mechanical  form  can 
supply.    We  are,  in  fact,  bending  an  arch  inwards  upon  its  crown,  and  of 
course  the  deeper  the  arch  the  greater  the  resistance,  which  explains  why 
the  narrow  groove  in  figs.  14  and  17  is  preferable  to  the  broader  groove 
of  the  same  depth  in  fig.  13. 

The  blade  fig.  14,  with  a  narrow  groove  on  each  side  near  the  back,  is  a 
very  old  form  and  a  very  good  one;  the  weak  point  of  it,  that  is,  the  part 
buLween  the  two  grooves  where  the  metal  is  tliiunest,  is  in  the  best  place, 
vi24,  near  the  back,  where  strength  and  thickness  are  of  the  least  im- 
portance; in  this  respect  it  is  superior  to  the  regulation  form  No.  13. 
The  next  blade,  No.  15,  is  rather  lighter,  but  is  open  to  the  objection  that 
it  has  two  of  these  weak  places  instead  of  one.  The  blade  No.  1$  is 
better  in  this  respect,  it  has  three  grooves,  which  are  much  shallower, 
and  the  blade  is  consequently  thicker  between  them*   The  same  remarks 
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will  apply  to  Nob.  17  and  18|  wMcli  are  sectiotia  of  the  siugle-grooTod 
and  three-grooved  claymore  blades. 

An  ingenious  method  of  obviating  the  weakness  caused  by  deep  gnmvea 
in  a  blade  is  shown  in  fig.  19,  which  is  the  section  of  a  very  curious 
blade  made  at  Klingenthal,  the  sword  manufactory  established  by  the  first 
Napoleon  on  the  banks  of  the  Rhine.  In  this  two  very  deep  groo^^es  are 
cut  in  the  blfide,  but  not  opposite  to  each  other,  so  that  the  groove  can  be 
made  even  deeper  than  the  line  of  axis  of  the  blade.  This  gives  very 
great  stiffness;  but  I  found,  on  testing  it,  that  it  was  deficient  in 
catting  power.  I  may  have  been  erroneous  in  my  judgment,  for  I  was  not 
able  to  make  any  Tety  candhl  oovnparative  trial,  but  snch  was  my  impres* 
sion,  and  I  could  only  atfcribnte  it  to  the  deplih  of  the  groove  passing  beyond 
the  azui|  which  might  cause  loss  of  power  by  vibration,  Nos.  20  and  21 
are  experimental  blades ;  the  groove  in  No.  20  is  placed  at  the  back  so  as 
to  preserve  the  sides  of  the  wedge  intact:  there  was  great  difliculty  in 
grinding  this  sword,  and  the  groove  being  in  the  back  it  hardly  stiffened 
the  blade  at  all.  The  resistance  of  the  crown  of  the  arch  was  wanting, 
and  the  blade  sprung  ahnost  as  readily  as  a  btiiiight  sword.  No.  21  is 
auutiicr  combination  which  I  tried,  but,  although  having  some  good  points, 
it  was  on  the  whole  a  failure.  No.  22  is  the  old  ramrod-back  regulation 
blade,  and  I  believe  it  to  be  the  worst  form  of  any;  the  Tet^  mdden 
change  Irom  the  thick  round  back  tp  the  thin  edge,  renders  it  hardly 
•  possible  to  get  a  blade  of  equal '  temper,  and  the  back  acts  as  a  check  or 
stop  in  cutting  with  it. 

There  is  another  curious  form  of  cutting-blade  in  which  the  curve  is 
the  reverse  way  to  the  usual  form.  Instances  of  this  form  are  seen  in  the 
Khora,  and  Kookree  knife  of  the  Ghoorkns.  In  tools  we  have  a  familiar 
illustration  in  the  billhook  used  to  lop  oft'  small  branches  of  trees,  and  m 
some  forms  of  pruning-knives.  The  Kookree  knife  is  the  best  known 
weapon  of  this  kind,  and  the  stories  related  of  its  cutting  power  are  very 
marveUous.  If  you  examine  it  you  will  find  that  the  weight  is  well  for- 
ward, and  in  advance  of  the  wrist,  and  in  fig.  4  you  will  see  that  the 
effect  of  the  inward  curve  is  to  increase  the  cutting  power  by  rendering 
tke  angle  more  acute.  It  acts,  in  fact,  in  precisely  the  same  way»  but  in 
an  inverse  direction,  to  the  outward  curve  in  the  blade,  fig.  2. 

Straight  cutting  swords,  of  which  we  have  many  examples—- for  instance, 
the  claymore  and  the  old  fox-blades  of  Cromweii  s  lime — are  all  of  them 
necessarily  inferior  to  curved  blades  in  their  power  of  cutting.  They  may 
be  made  to  cut  better  by  the  simple  expedient  of  making  a  drawing  or 
slicing  cut  with  them ;  this  produces  in  some  degree  the  oblique  action  of 
the  wedge,  which  is  produced  naturally  by  the  curve  of  <&e  cimeter  blade 
(see  fig.  3). 

There  is  another  method  of  using  the  curved  blade»  which  is  in  fact  a 
combination  of  the  cut  and  thrust,  by  thrusting  the  edge  forwards  and 
along  the  body  aimed  at  obliquely  from  point  to  hilt.  It  is  hardly  pos- 
sible to  apply  much  force  in  this  wny  on  foot,  hut  on  horseback,  where 
the  horse  is  moving  forwards  and  supplies  the  necessary  force,  it  is  very 
effective  and  difficult  to  guard. 

There  is  another  very  ctirious  sword,  the  Dyak  sword,  from  Borneo; 
the  tassels  ornamenting  the  hilt,  which  are  said  to  be  tufts  of  human 
hair,  corresponding  in  number  with  the  beads  which  have  been  taken  off 
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bj  the  blade.  This  sword  is  broadest  at  llie  centre  of  percussion;  the 
edge  leads  well  forward  in  advance  of  the  wrist,  ard,  eombined  widi  tiie 
inward  eunre  (though  thia  is  wery  slight),  gives  great  oaUiDg  power  to  the 
weapon.  In  ^is  MahraDfca  straight  awc^  joa  will  notke  how  very 
marked  is  the  throwtng  forward  of  the  edge  of  which  I  hsnre  spoken ;  it 
bends  away  in  adrance  of  the  hilt  to  en  extent  of  two  or  three  uiehcs* 
The  old  light  cavalrj'  sword  of  George  III.  is  an  excellent  weapon  for 
cutting;  light,  tliin,  and  very  much  curved,  and  with  the  hilt  thrown  well 
forward.  In  fact  this  position  of  the  hilt,  of  which  I  have  endeavoured  to 
explain  the  reason,  may  be  trnced  to  a  greater  or  less  extent  in  evtiy 
cutting-sword  with  which  I  inn  acquainted,  with  only  one  exception.  This 
single  exception  is  the  Japanese  sword-blade,  in  which,  as  you  will  see  hj 
this  specimen,  the  line  of  the  hilt  oorresponds  with  and  is  a  oontinaation 
of  &e  carve  of  the  blade*  I  have  not  been  able  to  learn  any  particulars 
of  the  way  in  which  these  swords  are  used,  but  I  cannot  conceive  any 
method  of  cutting  in  which  this  position  of  the  hilt  would  be  advanta- 
geous. Here  is  another  curious  illustration  of  the  analogies  between  the 
weapons  of  very  remote  nations.  This  wooden  club  or  sword  is  selected 
from  one  of  the  South  Sea  Island  trophies  in  the  Museum  of  the  Institu- 
tion, and  if!  place  if  side  by  side  with  tliis  elaborate  steel  weapon,  the 
Khora  of  Northern  India  (fig.  4^,  you  will  see  how  perleci  is  the  resem- 
Uanoe  in  shape.  The  coincidence  in  every  point  is  too  dose  to  he  ooei* 
dental;  it  is  evident  that  the  same  princlplos  were  pnesoit  in  the  minds  o%  < 
the  designer  of  each  of  these  weapons. 

I  come  now  to  consider  the  sword  as  a  weapon  for  thrusting;  models  of 
hand^thmsting  tools  are  so  numerous  that  it  is  difficult  to  choose  from 
them.    The  bradawl,  the  gimlet,  the  needle,  the  dinner-fork;  any  of  these 
will  seiTe  for  illustration;  with  r(';jRr<l  to  the  method  of  thrir  progression 
they  may  be  considerc<l  as  a  very  acute  wedge  entering  obliquely. 

The  thrust  has  always  been  considered  in  swordsmanship  as  infinitely 
preferable  to  the  cut,  and  the  reason  is  as  old  as  one  of  the  first  defiuitiona 
of  Euclid — that  *'  a  straight  line  is  the  shortest  way  between  any  two 
points.'*  In  making  a  thrust  the  sword  moves  in  a  straight  line,  and  in 
making  a  cut  it  moves  in  a  circle,  and  of  course  the  thmst  is  much 
quicker.  You  will  ;>lc  in  the  sketch  representing  two  men  in  the  position 
of  guard,  Plate  11.  fig.  23)  that  the  distance  which  the  figure  A  with  the 
straiidit  sword  has  to  traverse  in  making  a  thrust  is  less  by  two-thirds 
than  the  distance  Avhich,  the  figure  B  must  traverse  in  iii;ikiiig  a  cut; 
therefore,  if  they  move  with  equal  velocity,  the  thrust  will  rracli  its  mark 
in  one-third  of  the  time,  because  the  one  traverses  the  diameter  and  tiie 
other  the  circuiufcrencc  of  a  siuiilar  circle. 

In  fig0.  24  to  30  you  have  various  sections  of  thrusting  blades.  Fig. 
24  is  the  oldest  form,  known  as  the  SaxoUi  or  among  workmen  as  the 
^latchen"  blade.  You  see  this  form  in  many  of  the  Toledo  and  early 
rapier  blades ;  it  consists  of  two  obtuse  angled  wedges  joined  at  the  back, 
and  is  sufiiciently  strong  and  stiff,  but  very  heavy.  Two  methods  of 
lightening  it  by  grooving  are  shown  in  the  next  two  figures,  Nos.  25  and 
2G,  Tlis^  third  (No.  27)  is  the  Biscayan  form,  with  three  deep  grooves, 
better  known  as  the  t  rench  duelling?  r;ij  ier.  Technically,  either  of  the 
former  forms  is  superior  to  this,  as  there  is  very  great  difficulty  in  getting 
these  blades  straight  and  of  even  temper;  so  much  6o^  that  I  have  never 
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feea  one  of  theae  three-cornered  n^dor  blades  whioh  waa  not  either  soft 
or  crooked.    Tbeoireticallyy  however,  the  shape  is  a  very  good  one.  Fig. 

29  is  a  section  of  a  very  curious  thrusting  bljide.  It  is  probably  an  expe- 
rimental sword  of  the  date  of  1810  to  181 1,  anrl  is  from  the  manufactory 
of  Klingcnthal.  I  have  seen  a  La  eat  number  of  these  experimental  blades, 
many  of  Avliich  arc  very  curious  and  suggestive.  Here,  for  instance  (fig. 
29),  is  an  attempt  to  give  cutting  power  to  a  rapier  blade,  but  these  angles 
being  very  obtuse,  have  scarcely  auy  effect  in  a  cut.  The  next,  fig.  30,  ia 
an  ii^HroTenettt  on  tho  came  finm;  it  eata  nuioh  better;  but  the  oefeot  ia 
Toofk  theae  ewoidaiaiihat  the^  hare  a  tendency  to  torn  over  in  the  hand  and 
to  spring  at  the  flat  dde  on  the  point  meeting  with  the  least  reaistance. 
.  Of  course  the  proper  shape  for  a  thznating  sword  ia  pie-eminant^ 
straight.  As  an  illustration  of  the  difference  in  this  respect  I  have  a 
diagram  (figs.  31  to  33)  showing  the  effect  of  a  straight  thrust  into  a  block 
of  wood  with  a  straight  sword,  with  a  slightly  curved  (regulation)  blade, 
and  with  a  sword  of  the  tulwar  or  cimetcr  curve.  You  see  the  straight 
sword  moving  in  a  straight  line  makes  a  hole  exactly  the  size  of  the  blade; 
the  slightly-curved  aword  moving  in  a  straight  line  cuts  a  hole  of  about 
doable  the  tridth  of  the  blade;  but  the  cimeter  blade  thrust  into  the  same 
depth  makes  a  hole  five  or  aiz  times  die  iddtli  of  the  blade  itself,  and  U 
•onrse  meets  vith  six  times  the  resistanoe  to  its  penetratioa.  Ton  see^ 
therefore,  how  diiHcult  it  is  to  use  one  of  these  eunred  blades  for  the 
straight  thrust.  This  difficulty  probably  suggested  a  method  of  thrusting 
which  is  styled  the  curved  thrust,  in  which  the  blade  is  propelled,  not  in 
a  straight  line,  but  in  an  arc  of  a  circle  moro  or  less  curved  to  correspond 
with  the  blade.  The  arm  makes  this  curvilinear  or  cycloidal  movement 
very  readily,  and  it  is  doubtless  the  best  way  of  using  a  curved  blade  for 
thrusting  at  all,  but  it  is  open  to  the  objection  that  the  space  traversed  (as 
in  the  ont)  is  longer  than  is  necessary  to  reach  the  object^  and  that  it 
eannot  be  used  -with  the  ^'Inage,'*  eo  as  to  throw  the  foice  of  the  body 
into  the  attack.  Like  the  "thrusting  cut,'*  this  attack  is  better  soited  f<» 
horseback  than  fi>r  ibot,  and  in  my  ease  it  is  inferior  to  the  straight 
thrust.  However,  this  idea  of  the  curved  thrust  was  at  one  time  con** 
sidered  very  valuable,  and  Colonel  Marey,  of  the  French  army,  in  an 
elaborate  and  excellent  work  on  swords,  published  at  Strasbourg  in  1841, 
went  so  far  as  to  suggest  that  the  shnpe  of  the  yataghan,  which  is  excel- 
lent as  a  cutting  weapon,  and  for  thrusting  can  be  used  with  considerable 
effect  in  this  way,  should  be  adopted  as  the  reffulation  Infantry  sword.  It 
was  adopted  and  tried  to  a  certain  extent  iu  the  i^rench  service,  and 
finally,  just  as  the  Fkencb  were  beginning  to  abandon  it,  it  was  adopted 
partially  in  EngUuid.  It  ia  the  jiatent  of  the  present  short  Enfield  sword 
bayonet,  and»  aa  yoa  will  see  by  comparing  the  two,  it  has  been  cleverly 
modified  so  as  to  lose  aU  tho  distinctive  azoellences  of  its  original.  The 
beautiful  curved  line  of  the  yataghan,  so  accurately  coinciding  with  the 
motion  of  the  wrist  in  cutting,  is  completely  lost,  and  it  is  applied  to  the 
worst  possible  use  in  being  pincpd  at  the  end  of  the  gun,  where  the  weight 
forward,  which  is  so  valuable  in  cutting  by  the  hand,  renders  it,  when 
placed  upon  the  gun-top,  heavy  and  immanageable.  It  is  very  much 
inferior  to  the  ordinary  bayonet,  and  it  has  frequently  caused  surprise  how 
tA  came  to  be  adopted  here.  The  reason  is  simply  that  it  had  been  tried 
laFnuia.  II has  iMwbesa  abandoned  there,  and  I  imagine  that  we  shall 
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soon  hare  to  abandon  it  in  the  same  waj,  as  it  is  vastly  inferior  as  a 
thrusting  weapon  to  the  ordinary  bayonet*  and  the  power  of  making  a  cut 

is  poorly  piircliased  by  the  loss  of  all  manugeability  in  the  arm. 

The  only  other  point  ^vr  };ave  to  consider  is  the  sword  in  its  use  for 
gnarding.  In  considering  this  point  we  must  recollect  that  guarding  is 
very  rarely  practised  in  Eastern  swordsmanship.  The  Eastern  soldier  is 
taught  to  use  his  sword  as  a  weapon  of  attack  only,  and  is  well  provided 
with  steel  gauntlets,  helmet,  and  shield  to  resist  a  cut.  He  is  therefore 
contented  with  a  very  small  guard  to  his  sword,  and  prefers  what  we  con- 
sider a  very  top-heavy  "  bslanee."  But  ¥re  have  to  eontrire  a  sword  ihat 
shall  be  xaeM  in  gnsrding  as  well  as  in  cutting  or  thrusting,  and  to  do 
this  we  must  modify  it  considerablj.  The  best  cutting  swoid,  if  it  ^^'ere  > 
not  neoessary  to  ''recorer '*  to  guard  with  it,  would  be  the  axe,  and  the 
only  reason  why  wc  want  it  mnrlified  into  the  form  of  a  sword  at  all  is, 
that  we  may  be  able  to  use  it  to  defend  ourselveB  as  well  as  to  attack  our 
adversary. 

The  "  balance  "  of  a  sword,  of  which  I  liave  spoken,  is  essential  for 
guarding,  and  for  guarding  only.  The  stiffer  and  heavier  a  blade  is,  the 
better  is  it  adapted  for  both  cutting  and  thrusting,  and  it  is  only  when  you 
want  to  "  recover  to  guard  "  that  it  becomes  necessary  to  have  it  light  or 
elastic.  In  the  old  I£ghland  claymore  jjrou  will  find  the  hand  so  cramped 
that  it  is  not  possible  to  form  a  guard  with  it  truly  and  readify;  this  is  ex- 
plained by  the  fact  that  the  claymore  was  not  used  for  guarding.  The 
defence  of  tlie  Highlander  was  entrusted  to  the  dirk  and  target  on  the  left  - 
arm. 

The  principal  requisite  for  a  good  hilt  is  that  it  should  have  as  much 
guard  as  possible  without  cramping  the  hand.  The  claymore,  as  I  have 
said,  is  deficient  in  this  respect.  In  the  East-ern  cimeter,  which  is  not  in- 
tended for  guarding,  the  only  protection  to  tiie  hand  is  a  simple  oratch. 
Sf  ost  modem  swords  are  defective  in  the  hilt.  The  Light  Cayaliy  regula- 
tion sword  has  a  very  bad  guard  indeed.  There  is  no  protection  against  a 
thrust,  and  the  whole  inner  line  of  the  Wrist  is  exposed.  The  whole  weight 
being  on  one  side  of  the  blade,  it  has  a  tendency  to  turn  ow  in  that  direc- 
tion, and  in  using  it  you  have  to  exert  and  waste  a  certain  amount  of  force 
to  overcome  that  tendency.  The  regulation  Infantrv  sword  has  a  much 
better  guard,  but  it  is  deiective  on  account  of  thr  metal  of  which  it  is 
nia<[e,  which  is  liable  to  be  cut  through  or  broken  by  a  fall.  The  En- 
gineers* is  a  very  good  guard,  as  is  also  the  heavy  Cavalry,  but  both  have 
the  defect  of  being  over^balanced,  r.s.  heavier  on  one  si(k  than  on  the 
other.  A  sword  I  have  lately  made  for  India  is  free  from  this  defect,  as 
the  sword  will  really  balance  along  the  edge,  the  guard  being  equal  on  each 
si  ^\  It  is  only  fair  to  say  that  this  hUt  was  suggested  to  me  by  the 
straight  .Maliratta  sword  1  have  so  often  referred  to.  You  will  doubtless 
be  amused  at  me  Avhon  T  say  that  this  sword  shows  more  thoiTn-ht  in  the 
contriver  than  any  otlicr  with  which  I  am  acquainted,  and  the  swordsman 
may  obtain  many  uselal  hints  from  it.  Here  is  an  officer's  reguhition 
Infantry  sword  of  twenty  or  twenty-five  years'  ago.  It  is  a  specimen,  I 
beHeve,  of  the  worst  possible  arrangement  of  hilt,  blade,  and  shape,  that 
could  possibly  be  contrived.  It  is  crooked,  but  has  no  regular  curve;  is 
wrongly  mounted  for  thmstmg  and  wrongly  shaped  for  cutting.  The  hilt 
as  so  flimsy  as  to  be  no  protection  for  the  band,  and  it  Is  made  of  bad 
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metal  badly  tempeied.  If  joa  ask  me  how  meh  a  moM  came  to  be 
adopted,  I  can  only  answer  by  a  aappontion.  At  that  time  tihe  three 
principal  purveyors  of  swords  to  the  British  army  were  a  tailor,  a  gold^ 
lacemau,  and  a  hatter.   I  can  only  suppose  that  the  tailor  ¥ras  the  first 

consulted;  if  his  production  was  unsatisfactory,  the  pattern  was  referred  to 
the  laccman;  and  finally  the  hatter  was  called  in,  who  pat  the  crowning 
toucli  to  fho.  whole. 

There  are  some  very  curious  old  swords,  both  European  and  Eastern, 
which  I  dare  say  most  of  my  hearers  have  met  with,  in  which  the  back  of 
the  blade  is  made  hollow,  and  mercury,  placed  in  the  hilt,  is  carried  towards 
the  point  in  cutting,  thus  adding  to  die  fbrce  of  the  oat.  Yoa  will  see  at 
once  that,  though  this  added  to  the  force  of  the  bkyw,'lhe  additional  wmght 
rendered  the  sword  topheavy,  and  told  against  the  swordsman,  if  his  cut 
were  parried  and  he  had  to  recover  to  guard  himself.  In  the  same  way 
some  of  the  Grerman  headsmen's  swords  were  made  with  a  ball  of  steel  to 
slide  down  the  blade  and  add  increased  force  to  the  cut.  Here  is  a  curious 
instance  of  what  I  mentioned  to  you  with  regard  to  the  eflfect  of  over- 
weighting. It  is  a  sword  weighing  6.^  lbs.  ;  it  originally  weighed  9  lbs., 
but  has  been  considerably  lightened.  It  was  made  ior  mi  officer  in  a 
caValry  regiment,  who  thought  it  would  strengthen  his  wrist  to  use  it  in 
post  praetice.  The  result  is  that  no  living  man  can  cut  with  it.  Ton  can 
lift  it  np,  and  let  it  drop  on  any  object  you  please,  but  beyond  this  yoa 
cannot  go.  The  weight  is  so  great  that  it  is  impossible  to  give  it  any 
.  velocity,  and  its  catting  power  is  therefore  niL  .  A  very  simple  test  shows 
this.  It  is  easy  enough  to  crit  a  copper  penny  in  half  by  a  quick  blow 
with  a  bowie  or  hunting  knife.  I  have  tried  to  do  the  same  thing  with 
this  sword,  and  hack  and  hammer  as  I  may,  I  cannot  get  it  to  go  through 
the  penny.  With  the  knife  I  can  give  a  high  velocity  j  with  the  sword  I 
can  give  none  at  all,  and  so  I  can  do  nothing  with  it. 

I  think  these  are  the  only  points  to  which  I  hare  to  call  your  attention, 
and,  as  I  hare  ahwady  detained  you  b^ond  the  allotted  tune,  I  will  con- 
clude by  thanking  you  for  the  kind  attention  with  which  you  have  listened 
to  me. 

The  GHAmMAK. — I  am  sure  we  are  very  much  obliged*  Mr.  Latham, 

for  the  intero'^tiiiir  nnd  instructive  lesson  which  you  li.'ive  given  us.  I 
thought  it  \va3  a  very  dry  subject,  and  was  uot  at  all  prepared  for  anything 
so  interestuig  or  instructive  as  this.  It  shows  that  you  have  thoroughly 
studied  the  subject,  and  have  made  yourself  completely  conversant  with  it. 

Captain.  Burgess.— Will  you  kindly  make  a  few  remarks  upon  liiaL 
curious  swofd  <^the  time  of  Edward  III.  ?   (Plate  II.  fig.  34).* 

The  Obaibman.— You  might  tell  us  what  was  the  effect  of  that  heavy 
sword  upon  the  wielder's  wrist. 

Mr.  Lathasi. — I  believe  he  found  he  could  not  use  it ;  in  fact,  that  he 
could  hardly  lift  it,  or  make  a  cut  with  it.  I  ought  to  have  made  a  few 
remarks  upon  this  curious  old  sword.  You  vnll  see  from  its  tremendous 
weight  that  it  was  intended  for  a  time  when  swordsmen  had  to  deal  with 
iron-plated  men,  as  we  have  with  iron-plated  vessels,  and  you  see  how 
they  solved  the  very  question  we  are  debating  now.  They  got  the  heaviest 
weight  they  could,  and  they  put  as  much  iurce  behind  it  as  they  could 

*  BeqncsAed  to  the  InHititlteii  by  tbe  Isto  Wtlttr  Hswkiiu,  Esq.,  F.S.A.— Ed, 
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potnbly  giye*«-csiiotly  tlw  mhm  tbu^  wd  m  aow  doing  ia  cnr  ezpeii* 

BWnts  with  artillecy  agtinst  iron-plated  thipf. 

Oaptiiin  Selwtn,  R.N. — There  are  one  or  two  questions  I  wish  to  ask 
Mr.  Latham,  for  the  benefit  of  the  naval  ]?r.iiic]i  t>t  the  profession.  One 
i';,  rrhcther  it  has  occurred  to  bim  that  the  use  of  the  heavy  knob  on  the 
guard  in  that  antique  sword,  which  we  have  just  l^een  looking  at,  has 
anythincr  to  do  with  the  old  term  of  pommeiliug  one's  enemy  ?  As  Jack 
hafi  oi'ten  been  known,  iu  a  press  of  men,  after  having  got  up  his  sword- 
aim  and  being  uuiUe  tog«i it  downagain»  to  use  Um  bitt  of  liis  fivtlast*  ftod 
Imook  his  enemy's  teetii  down  iiie  tbioal;  fo  may  not  ^  miaai  kniglit 
hftvtt  Uied  that  eword  to  pomnel  his  maBm§$  afker  nsing  the  sword  to  out 
him  down  ?  I  would  also  ask  whether  his  atteation  has  been  drawn  to 
the  peculiarity  of  Lord  Cochrane's  mode  of  arming  his  seamen  for  board- 
ing ?  He  fastened  bayonets  to  their  left  arms,  with  the  points  projecting 
beyond  the  hand,  and  then  armed  them  only  with  cutlasses,  telling  them 
to  go  and  take  the  enemy.  Of  course,  the  bayonet  formed  a  perf(Kit  guard, 
tied  as  it  was  along  the  outside  of  the  arm,  with  the  points  projecting 
about  6  inches.  It  enabled  Lord  Cochtaiie  to  take  the  Speoish  frigate  in 
the  way  he  did,  from  under  the  battenes  of  GalhuK  The  hut  Ihing  I  b^ 
to  ask  is,  if;  by  any  eflbvt  of  aart,  Mr.  Latham  oaa  gt?«  us  a  weapon  whioh 
wiU  enable  the  seaman  to  ftel  a  little  more  secure.  Seamen  b^m  to  feel 
that  they  haye  lost  their  confidence  now  that  plated  ships  have  come  into 
action.  We  are  in  that  state,  that,  with  the  very  hard  shells  ships  have 
now  got,  it  will  be  utterly  impo~sible  to  hope  that  swords  will  ever  come 
into  play;  and,  if  Mr.  Latham  can  only  suggest  some  means  of  offence,  I 
think  we  should  be  delighted.  For  the  ancients  and  for  cavalry,  swords 
may  be  possible,  but  not  for  seamen. 

Mr.  Latham.— With  regard  to  Captain  Sclwyn's  remark  about  the 
pommel  of  this  sword  suggesting  the  use  of  the  term  «  pommeUing,"  I  think 
it  is  very  likely.  It  Is  a  happy  idea,  and  there  are  many  etymological 
detirations  mnoh  more  ibx^fetohed.  The  idea  of  strapping  the  bayonet  to 
tiie  arm  was  perhaps  suggested  to  Lord  Dundonald,  who  was  a  Scotchman, 
by  the  method  of  using  the  dirk  with  the  target.  The  thumb  being  placed 
on  the  hilt  of  the  dirk,  the  point  projected  about  an  inch  beyond  the  elbow; 
the  tfirc'^t  was  used  for  parrying,  and  the  retm*n  given  with  the  dirk.  I 
am  n(  t  Hufiiciently  acquainted  with  the  construction  of  the  new  iron  ships 
to  give  an  exact  reply  to  the  third  question.  But,  from  the  accounts  wo 
have,  it  seems  to  me  that  the  only  way  to  encounter  an  enemy  of  this  de- 
scription is  to  attack  him  as  you  would  a  waspV  nest;  toother  him  by 
stopping  up  his  fUnnel  and  hatches.  I  am  aware  thet  a  lastare  of  this 
Idnd  on  the  use  of  swords  may  seem  to  have  move  of  an  antiqnarian  <han 
of  a  practioal  interest  in  the  present  day.  At  the  same  time  die  sword  is 
the  ultima  rath^^e  best  weapon  for  hand-to-hand  encoonter,  and  to 
hand-to-hand  encounter  it  must  come  at  last.  If  we  go  on  improving 
our  armour  at  such  a  rate  that  we  cannot  hurt  each  other  while  we 
keep  within  our  vessels,  the  only  means  of  deciding  the  question  will  be 
to  come  out  of  them ;  and  this  may  lead  to  the  old  system  of  man  to  man 
being  revived,  and  the  shape  and  use  of  the  sword  become  again  a  subject 
of  some  importance  even  in  naval  w  axfare. 
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PRESENT  CONDITION  OF  OUR  CAVALRY;  WITH  SOME 
SUGGESTIONS  AS  TO  THE  PRACTICABILITY  OF 
INCREASING  ITS  EFFiOIENOY  IN  IHE  FIELD  * 

Bj  Major  Alfred  Stovell  Jones,  VM.;  D.A.Q.M.G,,  Cape  of 

Good  Hope, 


Wliiie  the  Ai-tillcry  and  Lifantiy  of  all  amiies  have  passed,  dunng  late 
years,  through  the  most  extensive  changes  in  organization  and  equipment, 
and  engineers  have  nKnlified  the  arrangements  of  defence  to  meet  these 
diauge^  ill  offensive  ^var^aie,  the  Cavalry  service  has  alone  stood  still, 
or  nearly  so,  whea  its  progress  in  the  march  of  improvement  is  compared 
with  tliat  of  the  other  anas. 

It  is  true  that  ite  £^Dpeior  Napoleon  is  understood  to  hare  tmned  his 
attention  to  Cavalry  at  Chalons,  and  that  a  conuuission  has  Veen  sitting 
for  some  months  at  the  Horse  Guards  to  consider  and  report  upon  onr 
Cavalry  ;  bnt,  in  the  first  place,  it  will  hardly  lie  creditable  to  us  as  a 
nation  if  we  allow  the  French  to  show  our  Cavalry  the  way ;  and  secondly, 
we  shall  be  expecting  too  ranch  from  our  authorities,  if  we  leave  to  them 
the  task  of  originating  or  inventing  the  reqnired  improvements. 

The  authorities  at  the  Horse  Guards  and  the  War  Office  did  not  invent 
Ihe  Enfield  rifle,  or  the  Aimstrong  gun ;  they  confine  their  attention  to 
their  own  provinoei  consider  the  merits  of  proposed  improrements,  and 
adopt  sudi  as  they  appioTO. 

It  is  the  object  therefore  of  these  pages  to  draw  the  attention  of  Cayaliy 
officers  and  others  to  two  questions  which  are  constantly  occuring  to  the 
mind  of  every  one  who  looks  forward  to  the  prospect  of  future  wars. 

Ist.  Will  Cavalry,  equin]>e(l  and  organiy.od  as  at  present,  retain  thesam© 
high  relative  position  in  fnture  wars  which  it  has  held  in  past  times  ? 

2nd.  If  not — what  clianges  must  be  introdnced  in  order  to  restore  in 
favour  of  Cavalry  the  biilauee  against  rifles  and  rifled  cannon? 

Let  us  consider  the  first  question  with  reference  to  the  duties  of  Cavalxj 
in  the  field  as  enttmerated  below. 

Heavy  f  Ch«rgc  «g«««t  0«dqr.  j       f  ,„,y 

Cavalry  1^  *•     Artilleiy        Cavalry  ^lieconnoitring. 

In  the  first  divisi<m  of  Heavy  Cavalry  dutieSi  vhs^  the  charge  against 

Cavalry,  the  conditions  are  what  they  have  ahvayfs  been,  an<1  victory  will 
remain  with  that  si'le  wliich  can  bring  up  the  last  reserve,  riflr^  harder, 
has  better  bred  or  more  powerful  horses,  or  which  is  led  by  better  oUicers, 
than  the  other. 

One  or  aconjl>inaiion  of  these  advaniagea  may  carry  the  day,  but,  alas  I 
how  seldom  is  an  opportunity  for  this  glorious  duel  afforded  by  modern 
warfare. 

•  Cqasnwi^d  Ka;  29, 1862.— £d« 
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In  the  fifiGond  and  iStdxd  diyisions  of  Heayy  Oavaliy  duties,  however,  the 
ease  has  been  materially  altered,  to  the  disadvantage  of  Gavaliy,  by  the 

intioduction  of  now  weapons,  and  improved  projectiles,  inasmuch  as 
Infantry  and  Artilieiy  are  no  longer  nearly  harmless  at  200  and  400 

yards  distance  respectively,  as  formerly  the  case. 

The  detail*?  of  both  Artillery  and  Infantry  rifle  practice  are  too  well 
kllo^YIl  to  need  more  than  a  simple  reference  to  them  here  in  support  of 

this  conclusion. 

It  is  true  that  the  superior  precision  and  range  of  the  modem  rifles  and 
shells  will  not  be  felt  very  much  in  the  actual  advance  to  the  attack  by 
Cavalry  charging  Infantty  or  Artillery,  because  the  necessity  for  constant 
re-adjustment  of  sights  and  time-fuses  will  nuIUfjr  iJieur  effects  upon  a  rapid 

advance  ;  but  no  extensive  formation  or  deployment  of  Cavalry  can  take 
place  under  a  heavy  fire  of  segment  sliclls  and  conical  bnllets. 

It  appears  certain,  unless  some  pecnliarly  advantageous  ground  peimits 
the  foi-mation  under  cover  ^Tithin  reach  of  the  enemy,  that  the  Cavalr}' 
must  advance  in  line  over  far  too  nincli  groimd  to  admit  of  its  preserving 
anything  like  st{\idiness  in  the  attack  ;  besides  which,  the  intended  point 
of  attack,  and  probably  also  the  whole  force,  and  reserve,  prepared  for  the 
charge,  will  be  patent  to  the  enemy  in  time  to  enable  lum  to  concentrate 
his  force  on  the  menaced  point. 

This  leads  to  ibe  conclusion  that,  tot  the  future^  Cavalry  must  be 
banished  from  the  first  line — ^it  must  be  kept  strictly  under  cover  in  the 
second  line,  until  an  opportunity  occurs  for  employing  it  in  actual  collision 
with  the  enemy,  and  must  then  be  hronglit  rapidly  up  and  formed  on  the 
move.  Its  very  existence  will  depend  npon  its  mobility.  How  far  this 
essential  cpiality  is  con^patible  with  onr  present  equipment  and  system  of 
drill,  is  known  to  every  one  wlio  has  endeavoured  to  get  the  simplest 
manoeuvre  of  the  drill  book  performed  witli  the  requisite  steadiness  on  the 
move  by  even  one  squadron,  amidst  the  noise  and  confusion  of  action. 
Impatient  men  and  fretful  horses  in  the  rear  rank,  and  the  plunges  of 
wounded  ones  in  front,  together  with  the  loss  of  telUng-^off  consequent 
upon  casualties,  are  fonnidable  obstacles  to  a  steady  formation,  and  often 
occupy  Ihe  attention  of  the  leaders,  at  the  time  when  it  is  equally 
necessary'  for  them  to  be  watching  tlie  enemv. 

So  much  for  the  prospects  of  the  Heavies  in  future  campaigns ;  let  ns 
now  tuni  to  the  Light  Cavalry,  and  seo  how  the  case  stands  for  that  branch 
of  the  service. 

The  duties  of  outpost*  and  l  econnaissanee  are  among  the  most  impuriant 
of  those  for  whose  performance  a  general  in  the  field  has  to  provide,  and 
hitherto,  whenever  the  country  has  been  even  moderately  open,  these  duties 
have  been  for  the  most  part  performed  by  light  Cavalry. 

The  daily  comfort  of  an  army  during  the  whole  campaign,  as  well  as 
the  snccoss  of  every  enterprise,  is  so  dependent  npon  the  manner  in  which 
these  duties  are  carried  on,  that  it  would  surely  be  advisable  to  equip  and 
organize  the  force  to  which  their  perf  on  nance  is  entnisted  with  a  view 
specially  to  those  duties,  and  not  to  expect  it  to  imdei'take,  or  be  prepared 
for,  other  duties  which  demand  different  <pialificationR. 

Heavy  Cavalry  lor  the  eliarge  should  be  organized  on  the  j)riaciple  that 
each  squadron  be  considered  as  a  liying  projectile,  which  must  be  carefully 
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preMiTed  in  ooudiUoii  and  weight,  imtil  tiie  momoni  at  which,  it  is  to  be 
hurled  against  the  enemy :  erery  thing  should  be  done  to  consolidate  and 
bind  it  together ;  it  shoiud  be  nursed  as  much  as  possible,  and  be  brought 
into  action  in  the  very  highest  state  of  efficiency  for  one  short  gallop.  One 
discharge  of  such  pn>jectiles,  launched  at  the  right  instant,  may  diangethe 
fate  of  a  battle,  or  complete  the  destruction  of  the  enemy. 

Light  Cavalry,  which,  on  the  contrary,  is  yaluable  in  proportion  to  the 
individual  excellence  of  its  men  and  horses,  slionM  be  composed  of  short, 
active,  and  intclhgcnt  men,  mounted  upon  wiry  eudui  iug  little  horses,  and 
ti'ained  with  more  individual  self-reUance,  to  take  their  own  iiue  across 
country,  jimip  or  creep  wherever  their  horses  can  lire,  rally  for  a  short 
rush,  or  disperse  and  baffle  tlieir  pursuers  by  flight  wherever  they  appear 
too  numerous,  but  always  ready  to  return  to  the  worry  when  a  chance  is 
open  to  them. 

"We  know  that  division  of  labour  is  productive  of  greater  efficiency 

in  every  trade,  and  it  seems  impossible  that  the  same  men  and  hoi-ses  can 
be  trained  to  the  performance  of  duties  so  much  opposed  to  each  other  as 
those  above  described,  with  any  prospect  of  combining  the  highest  state  of 
efficiency  in  each ;  nevertlieless,  in  our  service  it  has  l)een  ordained,  from 
motives  of  economy,  that  tlie  Light  Cavalry  shall  be  etj[ual  to  the  charge 
in  line. 

The  result  of  this  policy  has  been,  as  might  have  been  expected,  that  we 
have  sacrificed  complete  efficiency  as  Light  Cavalry  to  gain  a  measure  of 

success  as  Heavy ;  and,  though  in  all  former  wars  this  malceshift  for  a 
perfect  Light  Cavalry  has  done  the  work  required  of  it,  and  has  beaten  the 
best  Hea\7  Cavalry  that  could  be  brought  against  it,  yet  this  success  has 
been  due  to  national  advantages  rather  than  to  the  system  itself.  We 
have  beaten  our  enemies  because  om'  Cavalry  was  matle  of  better  stuff 
than  theirs,  rather  than  because  we  had  cut  it  out  in  better  fashion. 

Li  former  wai*s  Light  Cavalry  could  gallop  up  and  cbtablish  its  outposts, 
without  much  risk,  within  some  200  yards  from  those  of  (he  enemy ;  but  in 
future  it  is  to  be  presumed  that  he  will  have  at  least  some  rifles  on  his 
advance  posts,  which  will  demand  respect  at  treble  that  distance. 

The  difficulty  of  obtaining  information  was  always  great,  but  what  will 
it  be  in  future  ? 

It  appears  that  it  will  be  difficult  for  our  present  style  of  dragoon  to 
a})proach  near  enough  to  the  enemv  even  to  ascertain  the  direction  of  his 
line  of  outposts,  and  he  will  have  little  chance  indeed  if  he  ventures,  as  he 
used  often  to  do,  within  that  line,  trusting  to  the  speed  of  his  horse  for 
escape  in  case  of  being  viewed. 

Jn  future,  onl^sts  will  probably  be  formed  by  troops  organized  and 
equipped  to  seize  and  maintain  positions  by  long  range  and  accuracy 
of  Are. 

Om*  cavalry  are  to  be  furnished  with  breech-loading  rifled  carbines  and 
rifled  pistols ;  but  there  are  some  veiy  serious  objections  to  this  sweeping 

change. 

1st.  It  will  be  impo -iMe  to  teach  cavalry  as  a  body  to  make  anything 
like  decent  practice  while  mounted. 

What  a  ludicrous  exhibition  is  always  made  wlien  Cavalry  send  out 
ilieir  bkinnibhcrs,  nine  out  of  ten  of  whose  hordes  feel  like  fibh  out  of  water 
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until  they  rojohi  their  squadron?? ;  many  of  them  arc  seen  to  wheel  ahont, 
or  at  any  rati'  tlirow  up  their  heads  and  jump  at  erery  discharge  of  their 
ridel's'  firearm^,  and  some  even  can  hardly  be  induced  to  leave  the  raiJcs 
outil  long  after  the  sound  for  skinmsbieis." 

2iid.  All  officeis  who  hvn  served  with  Cvrthj  m  the  field,  \vill  allow 
that  the  men  are  far  too  Ibnd  of  applying  to  their  carbine  buckets  and 
holsters,  even  when  they  know,  or  ought  to  do,  that  the  arms  they  contain  will 
hardly  hit  a  haystack,  and  there  is  snrely  some  reason  to  dread  that  this 
tendency  of  the  Dragoon  to  place  too  much  reliance  on  his  firearra  will  be 
increased  by  supplying  him  ^vith  a  superior  weapon  of  that  kind. 

Our  present  Dra^rjoon  can  nly  render  himself  formidable  to  his  enemies 
by  the  speed  of  his  hurse,  and  the  lanee  or  sword  m  his  band. 

He  must  seek  to  close  with  his  enemy  or  he  will  be  worthless,  for, 
should  he  attempt  to  x>lay  at  long  bowls,  he  will  inevitably  find  his  master 
at  Hiat  game.  Some  few  men  per  s(|uadn>n  might  be  armed  with  rifled 
carbines,  to  dismomit  and  nse  them  occasionally ;  but  these  men  shotdd 
invariably  be  good  marksmen,  and  mm  who  can  thoroughly  be  depended 
upon  ;  the  rest  of  the  squadron  will  do  much  better  without  any  fireanns 
at  all,  unless  tliey  can  be  trusted  with  a  revolver  in  their  belts,  to  be  used 
only  for  their  individoai  self-defence,  in  case  of  being  dismounted  in  a 

.  It  is  but  natural  to  ex[>ect  that  rifles  will  in  fulnif  be  used  by  the 
advanced  guards  and  outposts  of  enemies,  and  such  being  Uie  ease  it  is 
hardly  likely  tiiat  a  less  distance  than  about  900  yards  will  intervene 
between  those  of  two  hostile  armies. 

The  best  of  onr  Cavalir  carbines,  however,  will  range  with  good  effect 
but  half  that  distance,  ana,  when  we  consider  what  a  conspicuous  target 
one  of  our  present  videttes  would  make,  it  appears  that  our  present  Light 
Cavalry  must  be  beatc  n  out  of  the  field  by  any  modem  Light  InfanUy 
which  can  be  puslied  up  to  the  outposts  by  an  enemy. 

Tims  we  arrive  at  the  conclusion,  with  all  due  respect  to  our  Ijight 
Cavalry,  that  its  right  occupation  is  goiu".  It,  however,  having  been  Lalf 
orguuized  as  Heavy  Cu\  uiip ,  we  need  nut  tluow  it  away,  for  we  have  not 
come  to  the  same  condusion  vrith  regard  tor  the  duties  of  the  Heavies, 
although,  there  even,  we  cannot  but  recognise  the  necessity  for  introdaemg 
some  changes. 

"  Tactics,"  sidd  the  first  Napoleon  "  must  be  changed  cveiy  ten  years  ;** 
how  much  more  does  the  introduction  of  altogether  new  weapons  ^pear  to 

demand  a  cliaTipe  of  organization  and  equipment ! 

Before  sncli  deep  radical  changes  as  those  which  appear  desirable  (if 
the  above  is  a  fair  statement  of  the  prospects  of  our  ]>rcsent  Cavalr}')  can 
lie  safely  introdncc^l  there  should  be  a  Avidc-. spread  conviction,  gradually 
diffused  through  the  whole  body  which  is  to  undergo  change,  that  such 
change  is  nccessax-y. 

"So  healthy  rcfoim  can  be  introduced  irom  without,  before  the  necessity 
for  it  has  been  recognised  from  within,  for  there  is  a  rooted  conservative 
feeling  in  all  human  nature,  which  rebels  against  change,  silently  it  may 
be,  but  often  so  effectually  as  to  nullify  all  good  which  might  have  re- 
sulted from  a  willing  response  on  the  part  of  subordinates  U>  the  noblest 
designs  of  their  supeiiors. 
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It  in  the  hope  of  contiibnting  in  some  degree  to  this  proparatioii  for 
refonn,  tliat  we  liavc  opened  this  suliject,  and,  since  writing  the  above,  we 
have  noticed  with  pleasure  a  reyit  of  the  work  of  Colonel  D'Azemar, 
entitled  "  Tlie  Future  of  Cavaliy, '  iu  the  U.  S.  Magazine. 

nils  shoifB  iSiat  the  subject  is  in  course  of  ventilatioU)  and  it  ia  our  firm 
oouTictioii  that  Cavalry  wUl  erentaally  recover  its  relative  poBitioiii  to  Utt 
other  ajrms. 

It  tnaj  require  a  campaign  or  more  to  bring  almtit  this  miitti  hot  the 
earlier  we  recognise  the  necessity  for  chang<\  the  more  time  we  shall  have 

to  consider  and  mature  the  means  of  introducing  it ;  let  it  he  done,  if 
possible,  gradnally  during  peace,  rather  than  hastily  in  war. 

Having  now  adduced  what  a]  [  m  ;ii  to  us  valid  arguments  for  replying 
in  the  negative  to  the  first  question  we  pro[)osed  to  ourselves,  we  will  pass 
on  to  the  second,  which  is  by  far  the  most  difficult  part  of  the  subject, 
fbr  ft  is  one  thing  to  find  fault  with  a  system,  and  altogether  another 
to  pi*opose  one  which  shall  work  hetter.  Tlie  one  is  constancy  done 
and  often  reaaonahlj,  hat  the  oiher,  seldom,  if  ever,  with  complete 
snocess. 

We  win  do  the  best  we  can,  however,  and  pethaps  our  example  may 

induce  others  to  come  fomard  to  correct  our  errors,  and  make  their  own 
suggestions  as  to  "  what  changes  must  be  introduced,  in  order  to  restore 
the  balance  against  rifles  and  rifled  eannon." 

In  the  first  place,  then,  it  follow.s,  from  what  has  been  said  alx)ut  the 
duties  of  Heavy  and  Light  Cavalry,  that  the  distiiietiou  l)et\veen  these  two 
hranches  of  the  service,  at  present  only  nominal,  should  be  revived  in  full 
ibrce* 

^  Let  Its  consider  how  each  of  these  arms  may  be  reof^nizedf  witii  a 
view  to  giring  each  of  them  the  highest  possible  qtiaMcations  for  its  own 

peculiar  class  of  duties. 

First,  then,  for  Heavy  Cavalry ;  "  mobility  "  is  the  great  desideratimi. 
There  is  no  doubt  that  having  good  leaders,  and  plenty  of  them,  is  a 
principal  element  of  success  in  Cavalry  action:  without  them  the  1m 'st 
Cavalry  become  like  a  flock  of  sheep.  Every  man  in  a  squadron  should 
be  under  the  eye  and  within  the  reach  of  its  leadei-s. 

Our  present  system  places  oiie  half  of  the  men  in  a  rear  rank,  where 
they  are  qnite  ont  of  reach,  and  we  have  to  place  setteffles,  when  we  have 
them,  in  a  third  rank,,  to  watch  and  control  uiis  reav  rank,  which  has  been 
aUnded  to  above  as  useless,  and  prejudicial  to  the  free  woifdng  of  the  front 
rank.  On  a  peace  field-day  the  serre61es,  with  the  asststanoe  of  troop  and 
regimental  sergeants  major,  and  the  adjutant,  may  succeed  in  keeping 
some  order  in  the  rear,  but  on  service  their  assistance  is  rarclv  available. 
Tlic  ol»jection  to  Cavalry  rear  ranks  has  been  recognised  for  many  yeai*s 
Tiy  some  of  the  best  Cavahy  officers,  and  the  system  of  rank  entire  was 
adopted  with  great  success  by  General  Bacon  in  the  Portuguese  sciTice, 
in  1833,  and  following  years.  General  Bacon  had  many  supporters,  and 
much  was  written  in  &votir  of  his  system,  both  at  (he  time  ne  adopted  it 
and  in  1854-5,  when  Colonel  Beamish  published  his  remarks,  **  Uses  and 
Application  of  CaVahy  ih  War,'*  with  eopions  annotations ;  yet,  as  Lord 
William  Russell  says,  in  one  of  the  letters  published  in  that  work,  "  the 
Duke  of  Wellington  is  in  our  favour,  but  the  prejudices  of  Cavahy  officers 
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aie  difficult  to  oreioome/*  and  the  old  syuteuL  stands  its  ground.  Some  of 
ibe  remarks  of  the  late  Duke  of  Wellington,  npou  using  Cavalry  in  rank 
entire,  arc  so  pertinent  and  conclusive  in  favour  of  the  system,  that  we 
cannot  resist  the  temptation  of  quoting  the  following  extracts  from  liis 
Grace's  letter  to  Lord  William  Bussell,  published  in  full  in  Colonel 
Beamish's  work, 

"  Tlie  rear  rank  docs  not  streii^tlxMi  the  front  rank  as  the  centre  and 
rear  ranks  do  the  front  raiilv  of  the  iuiantr}'.  The  rear  l  ank  of  the  Cavalry 
can  augment  the  activity  or  even  the  means  of  attack  of  the  front  rank, 
only  by  a  movemem  uj  disorder, 

"  If,  then,  the  attack  of  the  front  rank  should  ftdl,  and  it  should  be 
necessaiy  to  retire,  the  second  or  rear  rank  is  too  dose  to  be  able  to 
sustain  the  attack  or  to  restore  order. 

"  The  second  rank  must  be  involved  in  the  defeat  and  confusion,  and  the 
wliolc  must  depend  upon  some  other  body,  Cavaliy  or  Infantry,  in  reserve, 
to  receive  and  protect  the  fugitives. 

"  I  have  ali'eady  stated  that  the  .second  or  rear  rank  can  angnient  the 
means  of  the  hist  rank  only  hy  a  movement  of  disorder;  this  is  peculiarly 
the  caije  if  the  attack  should  be  successful.  Li  all  these  cases,  the  second 
rank,  at  a  distance  sufficiently  great  to  avoid  being  involved  in  tiie  con- 
fusion of  tiie  attack  of  the  front  rank,  whether  successful  or  otherwise, 
could  aid  in  the  attack,  or,  if  necessaiy,  cover  the  retreat  of  the  Cavalry  as 
a  body,  while,  by  the  absence  of  all  impediments  from  the  closeness  of  the 
rear  rank,  the  activity  of  the  front  rank  would  be  increased. 

^  ^  "If  ^ 

"I  conceive  that  the  one-rank  system  would  re<|uire  a  change,  not  only 
in  the  discipline,  but  in  the  organisation,  of  the  Cavalry.  If  I  am  not 
mistaken  it  would  render  the  use  of  Cavalry  in  an  amiy  much  rnvre  general 
than  it  is  at  present.''^ 

The  Cavalry  Brigade  at  Umballa,  in  India,  was  manoeuvred  on  the 
system  of  rank  entire  by  Colonel  Grant,  now  Sir  Hope  Grant,  K.C.B.,  in 
tue  years  1855-56,  and,  in  spite  of  the  disadvantage  that  the  second  line  * 
was  only  formed  on  the  parade  by  increasing  the  distance  of  the  rear  rank 
of  each  squadron,  and  placing  officers  and  non-commissioned  officers  in 
front  of  it  as  squadron  and  troop  leaders,  instead  of  being  composed  of 
distinct  squadrons,  as  it  would  be  if  the  system  were  fully  adopted,  it 
nevertheless  appeared  to  work  well. 

Subsequently,  in  the  operations  before  Delhi,  the  oQieers  of  the  9th 
Lancei*s,  who  had  profited  by  the  lessons  learnt  at  these  field  days  of  the 
previous  drill  season,  found  several  opportunities  of  employing  the  rank- 
entire  system  before  tike  enemy.  On  one  occasion,  4th  July,  1857,  it  fell 
to  the  lot  of  one  squadron,  Lancers,  to  have  to  cover  the  retreat  of  a 
small  foroe  of  Inftantry  which,  overpowei^  by  numbei^,  had  oi-dei-s  to  fall 
back  across  a  ndle  or  so  of  open,  to  cross  a  bridge,  and  Uien  defend  a 
canal  until  reinforcements  could  arrive. 

The  squadion,  formed  in  the  usual  manner,  was  hard  pressed  by  a  largo 
force  of  the  enemy's  Cavalry,  v  lmsc  tront  was  covered  with  sknuiishcrs, 
who  tlueateued,  by  out-ilaukuig  the  bquadron,  to  cut  it  oil"  from  the 
bridge. 

The  officer  in  command  of  the  S4][nadron,  seeing  bis  danger,  hit  U|)ou 
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the  plan  of  deplojiug  iU  rear  lauk  to  form  a  second  squadron,  and  extend 
lug  fipcmt;  this  move  hid  ft  vidUe  effed  in  dkeddug  the  enemy,  and  he 
was  then  aUe  to  letire  by  alternate  aqnadions,  at  the  walk,  until  he 
naohed  the  bridge,  just  as  the  Ust  man  of  the  In&ntiy  had  defiled 
aerofis. 

A  few  months  later,  the  same  officer  had  cause  to  regret  that  the 
system  of  rank  entire  wns  not  in  force,  when,  hnving  to  fonn  a  tr»x>]>  of 
23  men  only  from  single  file,  m  front  of  two  sqiiadroiis  of  the  eueuiy 
advaiH.iiig  at  a  trot  to  attack  liini,  he  had  not  time  to  get  even  tins  small 
force  into  a  .single  rank,  and  was  consequently  obliged  to  perfuini  his 
charge  in  two  ranks  against  the  leading  squadron  of  the  enemy,  when  it 
outflanked  Ins  troop  by  more  than  two-thuds  its  front. 

It  may  be  objected  that  the  weight  of  two  ranks  was  not  so  necessary 
tn  the  cases  above  cited  as  it  may  be  in  others,  bnt  then  we  would  respect 
•  the  words  of  the  Iron  Duke  that  the  rear  rank  can  only  aid  the  front  rank 
by  a  movement  of  disorder,  and  would  be  more  nsefnlly  employed  if 
brouiiflit  up  under  its  own  leaders  to  succeed  the  front  rank  in  its  career. 

It,  li  jwever,  weight  is  desired,  the  second  line  of  rank  entire  squadron 
may  be  brought  up  to  half  a  horse  s  length  at  the  moment  of  action ;  its 
leaders  4noviug  out  to  the  flaidcs. 

There  are  two  other  impediments  to  mobiUty  in  our  present  system, 
TIB.  piTot  flanks,  with  all  their  attendant  evils  of  inverted  lines  and  Hie 
movement  by  throes. 

Nothing  can  contribute  more  to  mobility  than  Hinii  Jieity  of  drill,  and 
nothing  can  be  more  complex  than  our  system  of  pivot  flanks,  a  due 
attention  to  which  must  occupy  every  faculty  of  Cavalry  leaders,  and  leave 
them  little  lei^nr*'  to  \ook  out  for  the  nature  of  tlie  ground  and  the 
condition  of  the  enemy,  which  are  all-important  points. 

In  the  nioMunent  by  threes,  aR  12  inches  only  is  allowed  from  nose  to 
croup,  opening  out  is  almost  inevitable,  and  the  squadrons  thereby  lose 
their  solldi^;  the  <^onng  in  to  dress,  thereby  rendered  neeessary  when 
the  squadron  is  fronted,  appears  to  ns  a  far  greater  evil  than  the  appear- 
ance of  daylight,  whidi  is  urged  as  an  objection  to  rank-entire  s<[ua(Irons. 

In  forming  threes  on  the  halt  to  a  flank  the  reining  hack  of  the 
flank  horses,  particidarly  in  deep  ground,  is  apt  to  produce  vice  by  un- 
necessarily irritatinp^  the  animals,  even  when  their  riders  have  good  hands, 
which  is  an  unusually  favourable  condition. 

Having  stated  the  above  objections  to  our  pi-esent  di-ill,  we  will  proceed 
to  suggest  a  few  principles  npon  wliicli  a  new  one  might  be  built  up. 

1st.  Let  the  regiments  be  sized,  as  to  men  and  hoi'ses,  by  squadions, 
each  squadron  being  of  the  ordinary  strength  of  a  troop,  with  one  ad- 
ditional lieutenant. 

2nd.  Form  the  sijuadrous  in  rank  entire  with  their  own  captains  and 
lieutenants  as  leaders,  placed,  as  at  present,  half  a  horse's  length  m 
front. 

3rd.  Nimiber  oft',  and  let  the  raidc  consist  of  a  number  divisible  by  8, 
u  c.  be  24, 32,  40,  48,  5C,  G4,  72,  &c.,  &c.,  the  odd,  1,  2  ...  G,  7  men,  if 
there  be  any  left  over,  forming  a  second  supernumerary  rank,  to  ride  in  rear 
of  the  squadron  imder  charge  of  the  serjeant-majoi ,  au<l  i'all  into  the  rank  one 
by  one  as  casualties  oc«ur,  to  keep  up  the  charmed  number  diyinible  by  8. 
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4tii.  Divide  each  of  the  aqnadromi  iuto  two  troops  of  eqiiilBtnugth,  tad 
tell  tfaem  off  by  /ourt  ftom  weir  inner  flsnks. 

5i||.  MAb  aii3rnniiiW«f<xmiplete'«foBn'*wUai  kMmet  tlie  half 
toodp,  into  divisions  (eitlier  Hank  or  centre  diyisions  maybe  the  strongest.) 

6&1.  Let  the  fours  wheel  invariably  forward  on  the  horses  of  the  named 
flank. 

The  nrgnmc'11+s  h\  j^upport  of  these  principles  are  briefly  as  fallow: 

1st.  The  reoriinent  is  sized  by  squadrons,  in  order  to  make  tho  parts  of 
rnr])  perfectly  interchangeable,  so  tliat  it  may  l)e  indifferent  what  part  of 
the  sqaadroii  any  man  and  horse  may  be  placed  in. 

2nd.  The  advantage  of  keeping  each  sqnadron  always  under  its  <nm 
ofiSoers,  both  in  flie  Md  Mid  for  interior  economy^  must  he  eelf-evMent^ 
md  needs  no  remark. 

8rd.  The  adoptkn  of  Aese  wnnbens  for  the  squadron  eeeins  dr  sh  able  in 
order  that  eacli  troop  may  be  oomposed  of  an  equal  number  of  oompkte  ' 
fonrs.  The  parts  of  the  sqnadron  may  then  be  wheeled  abont  in  any 
mnrtncr,  and  still  retain  the  telling-off  by  fonrs  intact  nntil  casnalties 
occur ;  these  can  l>e  filled  nj)  nt  once  l>y  a  man  from  the  Bupemninerary 
rank  moving  np  as  a  stop-gaj)  wliile  any  of  that  rank  remain,  and,  when  it 
is  expended,  the  squadions  can  be  re-told  off  on  the  same  principle  as  at 
first,  tlie  seven  men  rendered  snpemnmeraries  reining  back  aceordingly. 

4th.  The  saperiority  of  "fours"  threes"  for  the  fiaidc  momnente 
of  Cavalry  consists  in  the  greater  freedom  of  movemenl  gained  by  alkfwtnif 
1  yard  fraat  nose  to  cronp,  inelead  ef  It  indies,  which  is  the  theoretical 
distance  allowed  in  threes." 

Practically,  indeed,  a  column  of  tlirees  always  opens  out  more  or  less  on 
the  march,  fi^om  the  difTicnUy  of  keeping  horses  np  so  close,  aivl  tvIic!!  froT»ted 
closing  nmst  onsne;  wiiereasin  fours,  since  a  hnyso  is  abont  b  fetil  long,  and 
4  hor^s  in  line  show  a  front  of  12  feet,  when  a\  heeled  into  column,  there 
is  a  theoretical  distance  of  4  feet  available,  M  inch  allows  a  margin  of 
1  foot  to  spare,  when  the  rule  of  1  yard  from  nose  to  cronp  is  ob- 
served. Another  reseon  for  objecting  to  snek  a  ^oee  colunui  as  iSM  «f 
threes,  is  the  liabiHty  to  aooidents  so  often  ineoifed,  from  bowwD  tieadiiig 
on  the  heels  of  those  in  front  of  them. 

All  wheels  of  fonrs  being  performed  on  the  flank,  it  is  only  neDessary  far 
the  flank  men  of  each  fonr  (that  is,  those  who  number  off  1  and  4)  to  re- 
member their  telling-off,  because  the  wheeling  flank  -man  brings  tfie  two 
centre  ones  round  with  him.  Tlie  flank  fours  of  divisions  can  easily 
remember  that  they  are  such,  and  this  is  all  that  is  requiied  of  the  men  in 
the  ranks. 

Hjis  system  of "  fours  "  has  been  tested,  and  is  in  practice,  in  ihit 
Frendi  Cavalry. 

It  will  be  observed,  that,  as  ^e  proposed  ^visions  w31  nei  be 
necessarily  of  eqnal  strength,  there  may  be  overlapping  of  some  divisioi» 
over  others  when  tliey  are  wheeled  into  column,  but,  as  it  is  provided  m  the 

6th  principle  that  the  divisions  s:hnTl  consist  of  numbers  of  complete 
•*  fours,"  as  nearly  as  possible  equal  to  the  numencal  half  of  the  troop,  it 
is  evident  that  no  division  in  a  squadron  can  exceed  aiqr  otiber  by  more 
than  four  men. 

Instead  of  the  old  rule  of    when  right  is  in  front,  left  is  the  fjivot,"  we 
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propose  the  general  one,  "  that  covering  l>e  pi-eseiTed  by  that  flank  on  which 
the  "wheel  into  column  was  ])erformed,  imtil  it  is  ordered  to  lie  c  hauGred/' 

Tke  necessity  for  regarding  piyot  liankb  iiaviug  passed  away  with  rear 
ranks,  find  sqiudroiis  which  can  be  clubbed  bj  putting  the  proper  light 
tnop  on  the  Actual  left  of  the  sqijadioiiy  it  at  once  foUovs  that  a  colsimiL 
may  be  wheeled  into  Ime  indiffevently  to  ^ther  flank  as  laqmred; 
ordinary  circamstaiDceB  perhaps  it  would  be  well  to  order  the  covering  to 
be  ehi^ged,  a  few  seconds  befoi*e  wheeling  into  line  to  the  other  flank,  and 
upon  sneh  a  caution  the  leaders  of  weak  divisions  (the  case  of  a  column  of 
divi'^inns)  wonld  incline  to  take  up  the  new  coTcring,  in  order  to  ensure  a 
steady  whoei ;  but  such  chnni^-e  of  covering  is  by  no  means  necessary  even 
in  a  column  of  unequal  divisions,  for  the  wheeling  flanks  of  the  weak 
divisions  will  come  round  more  <^uickly  tliau  those  of  the  stronger  ones, 
and  they  wiU  have  time,  after  completing  their  own  wheel,  to  mm  idieadily 
-  wp  into  liae  wiUi  the  atioiigeT  onyes,  as  qgaaMj  as  ^  lattier  ean  oomplete 
liieir  wheel. 

The  djfltanes  they  would  have  to  mow  ap  being  /only  four  yards,  this  can 
hwrdly  cause  any  great  unsteadiness,  and,  as  has  been  said  before,  it  can  be 
avoided  altogether  by  chniiLnng  the  covering  a  few  seconds  before  UiewhcoL 

It  is  well  known  that  the  advance  in  line  is  the  most  important 
movement  which  Cavalry  can  have  to  perform ;  all  other  movements  ai*e 
preparatory  to  it,  and  lead  up  to  this  final  advance,  which  is  to  end  in  the 
dsi^sive  charge,  the  failoi-e  or  success  of  which  principally  depends  upon 
tilie  Older  and  regularity  of  tiie  line  at     monent  of  mj^xt  upon  the  enemy. 

The  preservation  of  order  up  to  tiiis  moment  is  the  hardest  <nil7  that  aaaaa- 
Toa  and  troop  leaders  hare  to  pei£ann ;  the  squadron  leader  especially  shoold 
hftve  a  steady  horse  well  in  hand,  and  it  is  essential  that  the  centre  man  of 
the  squadron  follow  his  lead  faithfully  and  steadily,  at  half  a  horse's  length 
distance ;  but  w  hen  a  rear  rank  is  pressing  upon  liis  horse's  tail,  and  a 
hoi*se  odgiiig  up  against  his  thigh  on  cither  side,  it  is  often  more  ^an  this 
man  can  do  to  avoid  treading  on  his  uiiieer's  hoi-sc's  heels,  and  thereby 
rendering  him  hopelessly  uusLeady  iur  that  day  ui  least,  if  not  for  the  refit 
of  his  life,  as  a  duurger. 

The  ftbolkion  of  rear  ranks  wfsM  most  maAsrially  idiminish  the  emr 
iMinrasBMents  of  tins  hantty-usad  andvakiable  soldier,  whose  duly  after  tiiat 
of  the  squadron  leader  is  oettainly  most  important  to  the  welfare  of  the 
aquadiron ;  but,  as  his  duties  will  still  be  most  impoitant^  it  is  bat  reasonable 
to  pick  for  this  place  the  best  rider  ^  tibe  sqnadroa,  and  mount  him<oa 
tlie  steadiest  horse. 

In  the  interchangeable  squadron  we  have  described  above,  we  woidd 
place  him  between  the  two  troops  when  the  squadron  is  in  line,  and  make 
him  quite  independent  of  its  tclling-off. 

When  the  line  breaks  into  column,  this  man  or  non-commissioned 
officer  (as  he  will  possibly  liold  imk  of  seqgeaut)  wifi  xoore  indepen^ 
dently  and  take  np  tfaeposMiMi4)f  sfaadron  ttarksr,  whoee  duties  he  can 
always  perform,  and,  when  line  is  re-fonned,  he  will  come  np  to  bos  oriiginal 
idace,  which  will  be  kept  vacant  for  him  by  the  flank  men  of  troops. 

On  the  wheel  about  by  "  fom-s,"  he  will  more  out  to  the  front,  and  tuni 
about  to  resume  his  post  in  the  ranks,  and  .lead  the  iine  to  tk^  rear,  when 
it  is  ordered  to  retire. 

2a  2 
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A  regiment  of  ihv  pit'sent  establisbmeut^  foiiiipd  on  the  principles 
above  sketched  out,  wouki  pnrade  in  two  lines  of  iuur  !M|»ia(lrons  each,  at  a 
distance,  generally  speaking,  of  the  front  of  a  equadion,  and  an  interval 
between  tJie  lines. 

The  second  line  would  be  commanded  by  tiie  major,  to  repeat  the  words 
of  command,  which  may  be  tiie  same  for  boih  lines. 

Ereiy  morement  horn  line  into  column  (open  or  close)  could  be  per- 
formed upon  any  named  point  with  the  utmost  celerity,  and  the  column 
would  deploy  or  fonn  line  by  the  command,  To  the  right  or  lelt  of  the 
fi^Qiit  "  as  defsired. 

The  siin[)licity  of  the  pi*oposcd  system  of  drill  consists  in  this :  that 
neither  officer  nor  man  is  burdened  with  a  string  of  things  to  be  re- 
membered, and  therefore  everybody's  wits  are  available  for  more  important 
employments. 

After  any  change  in  the  order  of  squadrons,  tiie  leaders  will  nmnber 
off  without  word  of  command,  and  then  if  the  men  who  are  flanks  of  troops, 
divisions,  and  fours,  can  only  recollect  that  they  are  such,  and  loiow  their 
right  hands  from  tlieir  left,  there  is  no  more  to  be  thought  of,  and  there  can 

be  no  excuse  for  the  slightest  confusion. 

Such  is  the  outline  oi'  clianges  mo  ]-»ro]iose  for  giving  mobility  to 
Hea%'y  Cavalry,  and  if  such  u  system  of  drill  were  adopted  for  all  our 
present  Cavaliy,  heav^  and  light,  the  distinction  between  which,  is  rather 
nominal  than  real,  we  are  convuiced  that  om*  squadrons  could  be  brought 
up  eren  to  l&e  bayonets  of  a  square,  without  sustaining  much  more  loss 
than  they  were  liable  to  In  the  days  of  Br&wn  Seas* 

How  far  it  is  possible  for  Cavalry  to  break  a  square  of  good  Infantry, 
unshaken  by  Artillery  fire,  has  been  always  a  disputed  point,  and  ail 
Cavalry  enthusiasts,  doubt  not,  will  bear  with  us  while  we  offer  a  few 
suggestions  which  we  tiiist  may  tend  to  set  the  question  at  rest  in  faroor 
of  Cavalry  in  future  wai*«. 

J^rst  then,  such  a  cliargc  must  chi(^fly  depend  for  success  ou  its 
momentum,  measured,  just  a&  tliut  of  any  other  projectile,  by  its  weight 
multiplied  into  its  velocity.  Sir  W.  Armstrong  has  succeeded  in  smashing 
strong  iron  plates  by  increasing  momentum,  and  changing  the  fonn  of  his 
inanimate  projectaleB,  and  let  us  be  encouraged  thereby  to  look  for  sinoolar 
results  from  our  endeavours  to  apply  like  remedies  to  the  deficiencies  whidi 
hayo  made  our  Oavidry  break  up  before  the  bayonets  of  a  square,  as  the 
old  slifit  have  done  against  4 J  inch  plates. 

The  nuimontimi  then  of  a  charge  being  the  weight  of  all  the  men  and 
horses  who  arc  effectively  employed,  multiplied  by  the  speed  at  which  the 
squadrons  ai-e  moving  at  the  instant  of  collision,  it  could  be  increased  by 
augmenting  either  of  these  tenns,  the  other  reniuming  the  same  or  beiii*^- 
also'  augmented.  Weight  howeyer  can  only  be  advantageously  augmented 
by  obtaining  horses  of  greater  power  in  muscular  derelopment ;  any  other 
increase  of  weight  will  only  produce  a  more  than  compensating  loss  of 
speed.   MoxeoTer,  it  has  been  found  that  the  breaching  power  of  projectiles 
is  to  be  measured  by  their  weiglit  multiplied  by  the  square  of  th^r 
velocity;  consequently,  speed  is  by  fur  the  most  impoi*tant  tenn  in  the 
calculation,  and  what  is  true  with  regard  to  the  inanimate  projectile  must 
be  equally  so  with  squadions  of  Heavy  Cavalry,  if  rightly  employed. 
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We  shonld  therefore  cndearonr  to  reduce  all  that  the  liorses  have  to 
carry  ^vhich  does  not  tend  to  produce  motion,  to  a  miuimnni,  and  increase 
their  muscular  power  to  a  maximiun — accordingly  we  would  reduce  tlie 
weight  of  GaTalry  men  as  maoh  as  possible.  The  terms  of  enlistment 
should  be  snchr  that  on  a  man's  attaining  a  fixed  weight  (say  12  stone)  he 
should  be  at  once  transferred  to  the  Infantry  of  the  Line,  unless  he  were 
found  to  possess  qualities  which  were  considered  to  compensate  for  the  evil 
of  his  weight. 

Men  of  10  stone  arc  stronpf  enongli,  if  well  raade,  to  manage  a  hoi-se 
and  to  use  a  lance  or  sword  Avith  eftect :  every  pound  therefore  in  excess  of 
that  weight  is  prejudicial,  because  it  will  diminish  the  speed  of  the  horse. 
In  racing,  7  lbs.  is  often  considered  equal  to  "a  distance,"  and  yet  we  now 
put  more  than  double  that  weight  in  the  shape  of  a  valise  over  the  Cavalry 
horse's  loins. 

Wonld  it  not  be  better  to  attach  transport,  in  the  shape  of  a  cart  or  a 
few  bat  horses,  to  eadi  sqnsdion,  for  the  purpose  of  canjing  all  in  the  way 
of  clothes  and  food  required  bj  both  men  and  horses  ? 

The  transport  conld  always  accompany  the  squadron  nntil  the  actual 
combat,  if  the  Cavalr}^  were  properly  husbanded  and  kept  out  of  fire,  and 
then,  if  tlic  iittack  should  succeed,  it  wonld  be  easy  for  the  transport  to 
rejoin,  and,  should  it  fail,  the  loss  of  baggage  ouLi^bt  to  be  a  small  con- 
sideration, for  Cavalry  once  sent  into  action  shuuid  l)e  consi  lcicd  as 
sacrificed  for  ever,  unless  its  attack  prove  successful.  There  can  never  be 
half  messures  witii  sndh  a  force  as  tUs,  and  the  general  who  employs  it, 
cihonld  be  well  satisfied  ihat  the  occasion  on  which  he  does  so,  is  important 
enough  to  warrant  the  risk  of  its  total  loss,  or  else  he  should  not  send  it 
into  action  at  all. 

This  is  the  reason  why  so  few  good  Cavalry  leaders  can  be  found, 
because  the  union  of  caution  and  reckless  enthusiastic  energy  seldrnn  fnlls 
to  the  lot  of  the  same  individual,  and  the  lack  of  either  of  ^ese  qualities 
is  generally  fatal  to  tlie  other.  Caution  is  most  desirable  up  to  the  point 
of  engaging  the  enemy,  and  then  utter  fearlessness  of  consequences  must 
take  its  place,  to  carry  out  the  plan  wliich  has  been  carefully  matured. 

With  icgiud  to  weapons  for  Heavy  Cavalry,  none  can  equal  the  lance 
Ibr  general  purposes,  but  it  should  be  backed  up  by  a  good  cut-and-thrust 
sword. 

•  Among  lances,  the  Indian  hog-spear  bears  off  the  palm,  from  its  length 
and  lightness,  and  is  infinitely  superior  to  the  new  lance  lately  adopted  into 
om-  service,  whose  thrusts  can  be  easily  panied.  The  lance  shornld  be  well 
up  under  the  arm,  wedged  between  it  and  the  body  throucfbout  its  thrust, 
and,  when  held  in  this  manner,  a  round  parry,  produced  l»y  the  tiurniug  of 
the  whole  body  above  tlie  hips,  will  sweep  down  anything  the  lance  may 
come  in  contact  with. 

Lances  should  be  II  feet  long,  and  with  such  there  can  be  no  difficulty 
in  readnng  oyer  the  bayonets  of  Lifantiy. 

If  a  few  of  the  kneeling  rank  can  be  Bpcare<l,  the  lances  may  be 
abandoned,  and  the  squad»>n,  pressing  in  with  their  swords  oyer  the 
wounded  men,  may  soon  complete  the  destmction  of  the  square.  Wo. 
have  already  poinf^d  out  some  of  the  objections  to  carbines,  so  far  at  least 
as  regards  heavy  Cavahy,  so  of  course  we  propose  to  relieye  the  horses  of 
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thh  (load  weight.   If  the  valises  be  carried  m  the  squadron  oftrt,  Baddies 
may  be  r<Mlnccd  both  in  size  and  weight. 

Oruppers,  too,  may  be  discarded  with  great  advantage  ;  and  after  all 
these  change  we  may  ho))o  to  bring  onr  Heayj  Cavalry  into  the  field, 
bearing  an  average  weight  ui  11  tttone  per  horse,  instead  of  18  stone  4  lbs, 
whidi  ia  now  flie  arenge  of  our  Light  Dragoons. 

The  inoreaae  of  apeed  irbleh  we  might  look  fioar  as  the  resiilt  of  snoh  a 
reduction  of  dead  weight  would  yasuy  increase  the  momentum  of  the 
charge,  and  the  saying  of  muscular  power  which  is  now  expended  in  bear- 
ing it  thiottgh  a  long  campaign,  and  the  immunity  from  sore  baeks^  will  be 
fonnd  even  more  yaliiablo  than  this. 

We  now  pass  on  to  the  clianges  wo  woidd  propose  should  be  ado]  »ted  for 
Light  Cavalry,  or  rather  to  consider  how  such  a  force  may  be  produced  in  a 
state  of  efficiency,  fully  equal  to  compete  with  any  light  troops  armed  with 
riiles,  wliich  may  be  brought  against  it. 

In  the  first  place  then,  the  Light  Cavalry,  par  excellence^  shdtild  be 
brought  to  regard  their  hones  eblCTy  as  means  of  ra|dd  looomotion,  not  as 
filleting  animals.  The  men  should  be  light,  eneigetic,  quick-sighted,  and, 
above  all,  good  marksmen.  They  should  be  armed  with  the  best  breech- 
loading  rifle,  with  sHng,  and  sword  bayonet,  and  they  should  ride  actiye, 
wiry  ponies,  trained  to  stand  rooted  to  the  spot  when  the  riders. dismount. 

There  are  plenty  of  shooting-p'mips  in  South  Africa  which  answer  to 
this  description ;  they  can  gallop  safely  with  loose  rein  over  any  ground,  and 
will  pull  up  short,  and  stand  without  moving  a  muscle  at  a  touch  of  the 
reins,  while  their  rider  takes  his  shot  from  theii-  backs,  or  dismounts  if  he 
has  time  to  do  so.  These  ponies  require  but  little  forage  bevond  what  they 
canpick  up  for  themselves,  when  they  are  off-saddled  and  knee-haltered. 

They  are  seldom  shod^  nerer  kick,  and  when  knee-hsltered  may  be  safely 
trusted  not  to  wander  many  yards.  This  means  of  securing  horses  is  very 
simple  and  convenient,  consisting  in  attaching  the  headHX>llar  to  the  fore-^ 
arm,  a  little  above  the  knee  of  the  animal,  by  a  rein  or  collar  rein  of  tm« 
tanned  leathor. 

The  Light  Cavalry  ought  to  be  organized  upon  tlie  same  principle  as  tho 
Irregular  Cavalry  of  India,  and  the  Frontier  Mu suited  Police  of  British 
ivalliaiia,  viz.  by  paying  each  man  a  daily  rate  of  pay,  which  shall 
enable  him  to  keep  himself  and  his  horse,  and  tiiis  species  of  Cavaliy  can 
be  maintained  by  such  means  on  fex  cheaper  teims  than  our  present  Light 
Cavaliy,  as  has  been  proved  wherever  the  plan  has  been  tried. 

Tlie  man  should  be  compelled  on  cr  ii  tment  to  bring  with  him  an 
animal  in  eveiy  way  up  to  the  mark,  and  from  that  time  forward  to  keep 
him  in  a  fit  state  for  any  semcc,  on  the  condition  that  the  GoTcmment 
shall  pay  him  a  fixed  rate  of  compensation  for  any  loss  of  the  horse  caused 
by  the  l  eijuii-ements  of  the  service. 

The  advantage  of  having  men  of  a  certain  position,  who  have  an 
interest  in  their  horses  and  arms  given  by  the  i)osses8ion  of  actnal 
property,  would  be  great,  and  the  control  of  tlieir  officers  over  such  men, 
provided  the  former  are  carefully  selected,  and  entrusted  with  fhll  powera 
to  stop  pay  and  discharge  men  at  pleasure,  must  be  very  great,  ana  easily 
exerted ;  while  the  simplification  of  accounts  and  money  matters,  when  all 
comnodssariat  and  cloimng  arrangements  are      to  individual  care  of  the 
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men,  will  give  greater  leisure  to  the  ofiicei*s,  and  enable  them  to  devote  all 
tlieiT  energies  to  more  important  duties. 

The  SVoatier  Mounted  Police  of  British  EoSraria  are  paid  at  the  rate  of 
4^.  3d,f  to  4«.  6d*f  per  diem,  out  of  which  they  provide  every  necefisary  for 
themselves  and  tlicir  horses,  and  on  these  terms  the  coet  of  each  man, 
including  pay  of  officers,  &c.,  amounts  to  about  £87  per  annum. 

The  force  of  Light  Cavalry  with  an  army,  if  confined  to  its  distinctive 
duties,  need  never  be  very  strong,  and  as  it  will  always  be  employed  on  the 
outposts,  and  in  advance  of  tlie  anny,  it  conld  safely  be  abandoned  to  its 
own  resonrses  withont  danj^crof  starving  itself,  or  of  materially  interfering 
with  the  commissariat  arrangements  necessary  for  the  support  of  the  rest 
of  the  aimy,  wliich  is  compelled  to  move  in  masses. 

Every  third  or  fourth  man  m^^t  hiing  into  the  field  a  second  pony,  in 
aU  respects  like  ike  one  he  rides,  but  carrying  a  pack-saddle,  to  be  loaded 
with  what  little  food  and  clothing  may  be  required  for  his  squad.  This 
Moond  animal  would  be  his  own  property,  and  nc  would  receive  additional 
pay  for  its  sustenance,  so  long  as  it  may  remain  fit  for  work.  The  squads 
should  bo  encouraged  to  consider  their  interests  bound  up  with  tliis  beast 
of  burden,  and  to  be  as  aecomnioduting  as  jjossible  to  one  anotlicr ;  but,  if 
disputes  should  aribc,  each  man  must  be  limited  to  a  small  fixed  weight, 
and  not  be  allowed  to  place  any  more  than  this,  on  the  pack-horse,  or  to 
carry  anything  on  his  own  riding-horse. 

The  habits  of  independent  adion  and  foresight  whicli  such  a  system 
would  generate  in  the  force  employed  on  the  outposts  must  prove 
invaluable  to  the  Army,  which  depends  upon  its  outposts  for  waiting  of 
the  approach  of  the  enemy,  and  for  that  knowledge  of  his  force  and  move- 
ments, which  should  govern  eveiy  order  which  it  receives. 

Having  thus  sketched  out  the  changes  we  deem  indispensable  to 
restore  to  Cavalry  tlie  high  relative  position  witli  regard  to  the  other 
arms,  of  which  the  general  introduetion  of  aims  oi  precisi*  n  lias  tempo- 
rarily deprived  it,  wo  would,  for  the  sake  of  clearness,  briciiy  recapitulate 
tliem  before  closing  this  paper. 

Int.  Beoonstruct  the  whole  mounted  hrandi  of  the  Line  under  two 
distinct  classes  of  Heavy  and  Light  Cavalry,  or,  more  properly  speaking, 
of  Cavalry  and  outpost  troops. 

The  changes  recommended  for  the  first  class  are: 

Ist.  Simplicity  of  drill,  by  discarding  rear  ranks  and  introducing  the 
formation  of   fours,"  &c. 

2nd.  Keductdon  in  weight  carried  by  the  horses,  to  be  brought  about  by 
altering  the  terms  of  enlistmcnit,  abolishing  carbines,  valiseS|  and  every 
unnecessary  part  of  the  horse  appuiutmcnts,  <fcc.,  &C» 

For  the  second  class,  or  outpost  troops : 

1st.  Special  organisation  for  tliese  duties,  which  are  to  be  performed 
ohieflj  on  Ibot,  Um  horaea  being  only  intended  to  »V6  fMilities  of  rapid 
loQomotion,  and  to  bring  the  men  firesh  and  cool  to  the  dedsive  point. 
2nd  Selection  of  the  men  as  lig^t,  active,.good  marksmen :  and — 
8rd.  Simplification  of  interior  economy  and  commissariat  to  give  the 
utmost  mobility  to  this  force. 
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RIFLE  TBAJ£CIOBI£S  AND  RIFLES  * 

By  Abthur  Walkbb,  Esq.,  79t]i  Hi^lAnden,  Lieutenant  Instructor, 

Sdbool  of  Mnsketiy,  Fleetwood. 


Until  the  last  few  years  the  smaU-anns  practice^  so  called,  of  the  British 

army  has  been  a  faroe ;  it  is  notorious  that  not  one  man  in  a  thousand 
nf  AVcllington's  tror)ps  had  ever  loarnt  to  shoot,  and  it  was  held  that  of 
eveiy  250  bnllit^?  tired,  24*J  were  thrown  away. 

The  modern  improvement  in  small  arms  has  howovor  cbaiv?'''^  all  this  : 
the  Rifleman  of  1862,  dealing  death  at  a  distance  of  1,00U  yards,  is  a  very 
different  being  iiom  the  ijoldier  of  1800,  with  his  musket  killing  once  out 
of  250  times  at  a  distance  of  100  yards,  and  the  improved  weapon  of  onr 
day  has,  at  a  minimnm  caleulation,  remlered  the  firo  of  infantry  soldiers 
fourfold  more  effective  than  it  formerly  was;  a/t&ays|irovu20(7,  however, that 
the  training  of  the  soldier  in  whose  hands  this  weapon  is  placed,  has  been 
such  as  will  enable  him  to  elicit  or  develope  its  full  power ;  for,  whatever 
the  range  and  accuracy  of  a  rifle  may  be,  it  obviously  loses  very  mnch  of 
its  value  and  scope  if  placed  in  the  hands  of  a  man  unskilled  in  its  use. 
For,  just  as  highly  impmved  machinery  involves  increased  intelligence  on 
the  part  of  the  mechanic  and  engineer,  ami  as  the  introduction  of  steam- 
ploughs  and  reaping-machines  in  farming  necessitates  a  superior  descrip- 
tion of  agiicultnral  Ubourer,  so  in  like  manner  the  introducticm  of  the 
rifle  into  our  service  demands  on  the  part  of  the  soldier  a  certain  Imow* 
ledge,  which  can  only  be  imparted  to  him  by  means  of  a  special  training ; 
to  place  the  rifle  of  the  present  day  in  the  hands  of  the  ^'pipe-clayed 
automaton  "  of  fomier  days,  would  be  an  anachronism  and  inconsistency. 

In  this  course  of  musketry  training,  tL^re  is  perhaps  no  j>oi"tTon  of  it  more 
absolutely  essential  to  men  armed  with  the  Enfield  rifle  than  ''  judging 
distance."  For  the  most  part  we  are  too  apt  to  rest  ^atislied  witii  becoming 
tolerably  good  bhol<5,  at  targets  placed  opposite  us,  at  fixed  aud  known 
distances,  forgetful  that  in  tibe  field  of  actiTe  service— which  after  all  is  Uie 
only  proper  mediumthrough  which  to  regard  the  efficiency  or  non-effidency 
of  the  rifleman  or  soldier— unless  he  can  at  least  judge  the  distance  at 
which  the  enemy  is  from  him  with  a  certain  pnxximato  accuracy,  and 
adjust  his  »ght  accordingly,  he  might  ahnost  as  well  for  all  practical 
pui*poses  he  amed  with  the  smooth-bore  grm  of  a  century  back.  A 
striking  illustration  of  this  is  given  by  a  writer  in  IMackwood's  Magazine, 
in  his  description  of  the  equipment  of  tlie  Garibaldiaas,  immediately  prior 

*  Oommumctted  81  May,  1892.-*-Ei>. 
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to  the  battle  of  Melazzo,  in  Sicily.  He  there  states  :  "  For  tho  most  part 
the  iuiee  was  armed  with  *  Enfields,'  but  few  knew  how  to  develope  the 
use  of  that  deadly  weapou,  the  sights  being  deemed  a  superfluity."  The 
question  naturally  suggests  itself  to  the  reader.  Why  were  the  sights  thus 
deemed  eimeifliioiie?  and  the  otmons  answer  aiisesi  that  it  was  mainly,  if 
not  entinfy,  Cfwing  to  tiiose  men^  thns  anned,>bemg  utterly  ignorant  of 
and  defident  In  the  power  of  judging  distances. 

We  witness  now  every  ysar  at  Wimbledon  a  magnificent  spectacle  of 
rifle-shooting ;  but  take  some  of  those  crack  Wimbledon  shots,  and  place 
tliom  in  an  open  country,  in  an  Indian  jmigle,  or  a  Chinese  rice-field,  and, 
without  telling  the  distiuico,  ask  them  to  hit  an  object  the  size  of  a  man, 
some  considerable  ^Yay  oil",  and  tliey  will  at  once  frankly  admit  their  in- 
ability to  do  so.  Judging  distance  is  ignored  at  Wimbledon,  and  perhaps 
for  divers  reasons  necessarily  so ;  but  so  long  as  we  have  a  rifle  furnished 
with  a  back  sight  requiring  adjastment^  or  retain  an}  }  retension  to  be 
pradieal  soldiers,  we  cannot  ignore  its  absolnte  neeesn^. 

The  question  as  to  whetiier  a  soldier  can  be  trained  to  judge  distances 
or  not,  has  long  since  been  affirmatively  determined,  and  the  accumulated 
retnrns  at  the  Hythe  School  of  Miisketi-y  establish  beyond  all  donbt  that  the 
majority  of  soldiers,  provided  they  have  average  eyesight  and  an  ordinary 
amount  of  intelligence,  may  acquire  a  proficiency  in  judging  distance 
sufficient  for  all  practical  purposes. 

Having  thus  indicated  the  requirement  existing  fur  every  one  aimed 
with  the  Enfield  Bifle  being  able  to  judge  distanoe  witii  a  certain  degree  of 
approximate  aoenraoy,  I  diall  now  eideavonr  to  show  why  it  is  this 
necessity  exists,  and  I  shall  also  essay  an  ^planation  of  the  genml 
principle  upon,  which  the  present  system  of  teadiiiig  judging  distance  is 
based* 


In  the  above  figure,  let  the  line  C  D  E  L  represent  the  trajectory  of  a 
bullet,  and  let  the  line  A  K  illustrate  the  line  of  sight.  If  we  consider  the 
relative  position  of  the  trajectory  here  towards  the  line  of  sight,  it  will  be 
observed  that  for  a  shoil;  distance  beyond  the  nuizzle  of  the  snj)]io.sed  gun 
the  trajectory  is  lielow  the  line  of  sight,  it  then  cnts  it  at  the  })oint  C,  and 
I  may  remark  that  this  point  of  intcnsection  is  of  no  value  in  the  considera- 
tion of  the  firing  of  arms ;  beyond  the  pouit  C,  the  trajectory  gradually 
rises  till  it  cnhmnates  at  D,  and  here  I  may  paronthebcally  remark  the 
point  of  culmination  in  the  Enfield  tnjectory,  where  it  obtsins  its  meridian 
height,  is  a  very  little  more  than  mid-way  at  short  ranges,  and  nearly 
two*ihurds  of  the  entire  distance  at  the  longer  ranges. 

After  culminating,  the  trajectory  makes  a  gradual  descent  till  it  again 
ctitf?  the  "line  of  sight"  nf  tlu'  point  E,  this  point  of  second  intersec- 
tion of  the  trajcctoiy  with  iU^  line  of  sight  is  of  important  interest. 
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Abroad,  this  constitutes  what  is  teitned  the  "])omt.  blauk tlio 
English  acceptation  of  this  tcim  is,  however,  entirely  dilierent.  Point 
blank,  according  to  our  interpretation,  conaistii  in  the  fii'st  graze  made 
by  a  ballet  fired  from  any  piece  the  axis  of  wliich  has  been  laid 
panlld  witli  the  hotizoii }  t»  12»  flight  of  a  pixjectfle  can,  howefcr^  be 
nlfy  oqiUdncd  wifthofol  makhig  luo  of  a  tern  so  ambigomui  «id  liabls 
to  be  nusconstraedy  X  shall  dispense  with  further  alliuksi  to  it.  It  frill 
be  snffident,  at  preeent  to  dUreet  yoor  observation  to  the  foot  tibat  to 
hit  a  email  object,  an  apple  or  oystGr-shell,  that  apple  or  oyster-shell 
most  be  placed  in  the  direction  of  our  lino  of  sight  exactly  wheva  the 
trajectory,  wliich  it  must  be  borne  in  niind  always  indicates  the  actual 
course  of  the  bullet,  makes  its  second  intersectiiju  with  the  line  of  Right ; 
for  by  inspecting  the  foregoing  figure  it  will  be  seen  that  if  wo  w  ish  to 
Skike  an  object  F  between  the  point  E  and  the  nraazle  of  the  gun  and 
ilm  direotly  at  it^  the  baU  will  pees  above  it  a  oerteia  distemoe FB  and 
it  will  be  me  same  for  all  points  between  0  and  E :  and,  egain,  if  we 
wish  to  strike  an  object  K  l)cyon(l  the  second  point  of  intersection  and 
mm  directly  at  it,  the  ball  would  pass  below  it  a  certain  quantity,  H  K, 
and  so  for  all  points  beyond  E.  llencc  it  appears  tliat,  in  order  to  hit 
an  object,  it  h  necessary  that  it  should  bo  precisely  at  the  point  of  second 
intersection  of  tiic  trajcctoiy  with  the  line  of  sight. 

But  fortunately  for  us  as  practical  soldiers  the  objects  we  arc  taught  to 
aim  at  and  hit  possess  a  considerable  degree  of  height,  thus  the  average 
height  of  an  inluntry  soldier  is  assumed  to  be  six  feet,  and  that  of  a 
otsfiiry  soldier  oii  hoise^back  eight  feet  six  inches,  hence  it  fdlows  that 
not  only  should  we  hit  these  objects  when  at  the  point  but  equally 
so  wiihbi  ceitain  limited  distances  on  either  side  of  that  point. 

Let  us  give  this  a  definite  application.  If  the  Enfield  rifle  is  taken, 
and  the  sighting  or  elevation  for  100  yards  made  use  of,  matters  are  so 
arranged,  that  if  aim  be  correctly  taken,  the  bullet  would  pa.ss  tli rough  the 
centre  of  a  man's  body  at  lUO  yards  distance ;  but  as  the  tlic  bullet,  when 
fired  with  this  elevation,  never  attains  a  greater  height  than  4  feet  C  inches, 
where  in  fact  it  culmiuuiis — and  as  it  does  not  make  its  first  graze  or 
strike  the  ground  till  195  yards  from  the  firing  point— it  follows  that  not 
*  only  will  the  bnllet  hit  a  soldier  in  the  waist-belt  when  standing  a  hundred 
yards  off,  bnt'it  would  hit  him  equally  somewhere  higher,  even  were  he  to 
adrance  to  the  mnzide  of  the  piece,  and  on  the  otiier  handy  eren  were  he 
to  get  195  yards  off^  he  would  there  be  hit  in  the  feet. 

100  Yabds. 


100 


Ihos    appears  that  practically  no  one  conld  etaad  in  the  dixectioii 
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the  line  of  bight  for  a  distance  of  195  yards  with  impnnity,  nnd  this 
distftnce  €Oiistitatea  what  is  it^chmcally  tenued  the  "  dangerous  spac^"  (lor 
«&  eferKtkai  oC  100  yardi.) 

Witii  ihe  dmlioit  due  for  SOO  yftnto,  the  Mlet  etdmbatM  at  •  height 
of  5  feet  4  inches  from  the  gNumd,  and  maikm  its  first  grasse  «A  »  difltaiiM^ 
ot  890  yards  from  the  muzzle,  so  that  we  here  again  have  Infantry  under 
tlie  power  of  our  nfie  tbroiighout  the  entiie  flight  of  the  haUet. 


200  Yards. 


Moreover  it  is  worthy  of  remark,  that,  as  the  bullet  rebounds  or  riooohelfl 
at  very  nearly  the  same  angle  as  that  with  ivhich  it  strikes  the  ground, 
the  angle  of  incidence  and  reflection  being  equal ;  nnd  as  at  this  and  other 
short  ranges,  that  angle  h  comparatively  low  and  flat,  so  to  speak,  it 
follows  that  we  may  with  a  certain  degree  of  prudence,  having  due  regard 
to  the  nature  of  the  ground,  calculato  on  an  effective  ricochet-fire  of  at 
least  some  20  or  30  yards  fm-ther,  so  that  practically  it  may  be  averred, 
that  if  the  sight  is  adjusted  to  200  yards,  and  the  rme  be  held  straight, 
some  part  of  a  man  must  be  hit  thron^houi  a  distance  of  600  yindf, 
inespectiye  of  any  farther  power  of  jndgmg  distance  than  Is  required  to 
tell  the  difference  between  1  yard  and  300—  a  useftd  fact  this  to  be  borne 
in  mind  by  a  sentiy  on  outlying  picket^  if  taken  by  surprise. 

Bo  much  fur  the  trajectory  in  reference  to  Infantiy  soldiers  at  those  two 
ranges  ;  small  reflection  is  required  to  perceive  that  Cavaliy  would  fare 
no  hetter,  but  rather  a  degree  woree,  inasmuch  as  they  would  be  equally 
under  the  influence  of  our  bullet  throughout  its  flight,  while  at  the  same 
time  their  greater  height  aii'ords  a  larger  target  for  aimiiig  at,  and  the 
disadvantage  of  this  greater  height  mi^es  itself  even  more  apparent  to 
ns,  in  reference  to  the  trajectory,  at  the  next  and  following  difltance  of 
800  yards. 

With  the  elevation  for  800  yards,  the  culminating  height  of  the  bnQet 
is  7  feet,  and  its  fii-st  giazo  370  yards  from  the  firing  point,  giving  as  a 
dangerous  spnce  for  the  Cavaliy  soldier  on  horseback,  with  an  average 
lici,L;lit  of  H  feet  6  inches,  370  yards  ;  and,  considering  the  nature  of 
the  groimd  over  which  Cavalry  must  of  necessity  act,  and  their  greater 
height,  it  certainly  would  not  be  too  much  to  assume  that  we  may  depend 
on  the  efiect  of  ricochet  fire  for  some  80  yards  beyond  the  first  graze ; 
hence  we  arrive  at  the  important  conclusion  that,  admitting  you  are  no 
judge  of  distances,  all  that  an  Infimtry  soldier  need  do  if  attadred  hy 
Oavaky  is,  to  adjust  his  sight  to  900  yards,  and  calmly  wait  till  his 
mounted  enemy  come  within  the  to  him  fatal  distance  of''^  400  yards,  in 
order  to  make  him  bite  the  dust,  for  Budh  is  the  lowness  of  our  tnjectoiy 
here,  that  yoci  caim^  tsasA  him. 
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Never  did  knowledge  more  clearly  constitnto  power  than  this ;  and  had 
the  D3rd  Highlanders,  or  rather  those  who  commanded  them,  but  known 
tlus  little  fact  on  the  morning  of  the  24tli  October,  1864,  we  migbt  Iwre 
been  epensd  the  dieastrons  seqnel  of  the  Light  CmAxy  diarge. 

As  »  proof  that  I  am  not  at  all  exaggerating  the  effect  of  ricochet  fire 
at  those  distances,  I  may  adduce  the  melancholy  instance  of  the  death  of 
Captain  Collins  of  the  2Gth  regiment,  from  the  ricochet  of  a  bullet  fired 
at  the  Cnrragh  of  Kildare.  "  A  pai-ty  of  soldiers  were  firing  volleys  at 
the  usual  distance  of  400  yards,  wlien,  as  Captain  Collins  was  crossing"  the 
range  in  rear  of  the  target-butt,  at  a  distance  of  some  1,100  yards  from  the 
firing  pai'ty,  a  bullet,  doubtless  fireil  witli  more  than  the  necessary  elevation, 
passed  over  the  butt,  making  its  first  graze  at  about  000  yards  from  the 
firing  point ;  it  appears  then  to  have  made  a  ricochet  ci  some  200  yaids, 
striking  Captain  Collins  in  the  heart  and  producing  instant  death."  That 
the  bullet  had  first  ricocheted  v>as  piored  by  the  fiiet  of  hladee  of  grass 
being  found  imbedded  in  the  lead. 

Thus  far  it  must  be  very  satisfactory  and  consolatory  to  such  as  would 
<;eek  a  "  royal  i*oad "  to  judging  distance,  to  know  that  we  are  not 
id>s<)hitcly  dependent  nj)on  every  soldier  knowing  the  exact  distance  of  an 
object,  lor  from  the  lieight  of  the  trajeciory  and  iti^  compunitivc  flatness 
at  the  ranges  to  whieh  1  have  just  referred,  ^^e  arc,  to  a  certain  extent, 
rendered  independent  of  judging  distance. 

We  now  arrive,  however,  at  a  point  where  the  necessity  of  being  able 
to  judge  distance  with  a  greater  degree  of  accuracy  becomes  clearly  palpable, 
for  as  our  bullet  attains  a  culminating  height  of  7  feet  when  &ed  with 
the  elevation  due  to  300  yards,  it  follows  that  during  a  portion  of  its 
flight  it  would  manifestly  pass  harmlessly  over  the  head  of  a  soldier,  even 
were  he  a  giant  0*99  feet  in  height. 

It  has  been  determined  by  careful  experiment,  that  the  bullet  would 
first  catch  an  Infantry  sokher  in  the  Imir  of  the  heatl  as  it  were,  at  225 
yai*ds  from  the  filing  point;  at  300  yards,  provided  aim  had  been  properly 
taken,  it  would  strike  a  man  in  &e  waist-belt;  and  at  370  yards  it 
would  strike  him  somewhere  in  the  feet. 


800  Vards. 


m  VAKUI 

Our  dangerous  space,  therefore,  is  now  limited  to  the  distance  between 
A  and  B  in  the  above  figuie,  that  is  145  yards. 

With  the  view  of  showing  that  the  necessity  of  judging  distance 
increases  with  the  range,  let  n>;  |jroceed  at  once  to  trace  the  coui-se  of  the 
trajectory  at  COO  yards.  The  inillet  now  reaches  a  height  of  20  feet  before 
culminating ;  it  first  catches  an  Infantry  soldier  in  the  crown  of  the  head 
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at »  dktauce  of  565  yards,  and  strikes  him  in  the  heeli  (uiakci>  ii&  Hint 
grajEe)  at  a  dlatamoe  of  635  yante. 


600  Ya&m. 


u  < 


Our  dangerous  space  is  tiins  oonsideraUy  enrtailed,  lying  merely 
between  D  and  0,  eqoiyalent  to  a  digtanoe  of  70  yards.    The  piactical 

inference  to  be  deduced  from  this  is,  that  to  fire  with  accuracy  tibe  soldier 
should  be  capable  of  appreciating  the  distance  of   objects  so  as  not 

to  commit  an  error  pjentor  than  A  B  in  the  first  instance,  and  D  C  in  the 
second,  that  lioinp-  the  res})ective  margin  })ermissible  in  cither  case  for 
misajiprecirtting  tlie  actual  dif=rtance.  In  the  case  of  Cavalry,  in  the 
latter  instance,  the  margin,  owing  to  their  greater  height,  would  be  slightly 
more. 

In  teaching  how  to  judge  dktances,  the  recrmt  is  instructed  first  to  take 
note  of  tibe  siee  and  appearance  of  men,  placed  opposite  him,  at  fixed, 
known  distances ;  he  has  as  it  were  to  draw  a  picture  in  bis  mind's  eye,  of 
these  "  fixed  points to  make,  so  to  speak,  a  mental  photograph  of  them, 
80  that  afterwards  when  he  is  called  on  to  judge  of  men  at  unknown 
(lictances,  hj  a  process  of  inductive  comparison,  hj  looking  mentally  on 
ti  l  at  picture  and  on  tliis,  lie  anives  at  a  correct  conclTi^ioTi  as  to  the 
number  of  intervening  yards.  At  TOO  yards,  the  liiieaiuents  of  the  face 
can  no  longer  be  discerned ;  the  buttons  seem  to  form  a  continuous  line ;  the 
luimber  or  ornament  on  the  cap  is  scarcely  discemible  from  the  band, 
but  the  different  parts  of  the  body:  the  movements  of  men  individually, 
and  the  form  and  colour  of  the  uniform,  are  perfectly  distmguishable.  At 
200  yards,  the  buttons,  as  buttons,  are  invisible,  and  the  face  looks  like 
a  whitish  ball  under  the  cap,  but  the  colour  of  the  uniform,  the  badges  of 
shakos,  and  cartoucli  boxes  can  still  be  distinguished.  At  325  yards,  tlie 
rifle  at  the  shoulder  and  the  ditTerent  parts  of  the  uniform  are  discernible : 
objects  at  this  distance  are  said  to  have  an  apparent  size  of  about  one 
third  their  actual  size.  At  400  yards,  objects  have  an  apparent  size  of 
about  a  quarter  their  actual  dimensions,  the  direction  of  the  march  of 
Infantry,  and  the  movement  of  their  muskets  can  be. distinguished,  and  so 
on.  The  recmit  is,  at  the  same  time,  warned  that  all  inductions  of  this 
character  require  modifications,  dependent  on  his  own  eyesight,  the  position 
of  the  sun,  the  state  of  the  atmospheFe,  and  the  background.  A  body  of 
Bifantry  marching  with  the  sun  <^poeed  to  them,  send  out  sirwig  and 
constant  rays  of  licrht,  in  the  direction  in  which  they  arc  marching  ;  when 
the  sun  is  behind  them,  no  light  is  shown.  In  (oggy  or  cloudy  weather, 
objects  having  less  light  failing  on  them  appet^r  more  distant  thau  they 


Digitized  by  Google 


mhU  nUlEOTOBIBg  AMD  BIFLEg. 


are,  whilst  iii  dear  gnnshin y  (lays,  being  much  more  lighted  i)i>,  the  details 
are  more  clearly  vi«>ible,  the  object  appearing  nearer  than  it  is  in  reality.— 
A  man  placed  before  any  high  l)uildlng,  high  tree,  &c.,  will  appear  smaller 
and  more  distant  tliau  lie  woiUd  appear  under  other  circmnstajices,  whilst 
on  elevated  ground,  with  the  sky  only  visible  beyond  him,  he  viH  appear 

In  judging  dietanoe  practice,  80  called  In  contni-diBtinction  to  the  drill, 
the  soldier  is  taught  to  apply  the  knowledge  previoiLsly  aoquited,  under 
the  head  of  drill,  by  giving  a  separate  individual  answer  as  to  his 
estimation  of  the  distance  of  men  placed  at  an  unknown  nmnbcr  of  yards 
from  him  ;  when,  providing  his  answer  is  within  the  margin  l)emlis^^il)lc,  or, 
in  other  words,  somewhere  within  the  prescribed  limits  of  the  dangerous 
space,  as  already  explained,  ho  receives  a  number  of  [»oint.s,  in  the  register 
kept  of  the  practice,  to  denote  the  relative  value  of  his  answer. 

The  foregoing  explanation  will  afiEbid  a  general  doe  to  the  prindpleB 
upon  which  tiie  pMsent  s^tem  of  imparting  judging  distance  in  England 
IB  baaed— that  systm  ie  acbnitled,  I  betiaTe,  to  ba  the  best  «ztant|  and  is 
used,  iHth  but  nVi^hi  modificatiou,  througkont  the  entire  oontinent  of 
Mxaigef  and  the  two  Confederacies  of  America. 

Enono'l*  also,  I  tnist,  has  been  said,  without  fm-ther  multiplying  figures, 
to  show  the  advantnGfp  derivable  from  every  soldier  being  acquainted  with 
every  detail  connected  with  the  trajectory  of  his  bullet ;  the  figures  here 
alluded  to  should  l>e  familiar  in  the  mouth  of  everyone  armed  with  the 
Enfield,  as  household  words ;  for,  iiiough  it  is  tiue  that  iustrmneuts  have 
been  designed  for  the  oompntatioii  of  distanoes,  in  the  egcitement  of  battle 
the  soldier  would  not  he  capaUa  of  using  sudi|  and  all  instruments  ara 
tibns  far  unsatisfsctoty  either  ftcm  giTing  an  inmet  i^proximation,  bdng 
too  complicated,  or  requiring  too  much  lune  to  use  them. 

After  all,  an  ap^Hroximatiott  audi  as  the  practised  eye  can  give  is  most 
to  be  desired,  and  there  are  few  men  indeed  who  cannot  with  a  little  labour 
and  care  ntfain  mvh  |jroficiency  in  judging  distanoe  as  will  at  least  enable 
them  to  utnke  an  object  the  size  of  a  hatiaUc»i  in  column  at  a  distoiM^  of 
900  or  1000  yards. 

JFired  with  the  elevation  liecesaary  for  900  yards,  the  Enfield  builet 
Actually  acquires  a  height  of  shout  50  feet  bef<»e  culminating,  and  hence 
the  eemture  of  the  Isdtter  part  of  its  track  is  so  great  tiiat  in  a  measura  it 
may  be  said  ta  approaeb  the  Teitieal,  and  herein  lies  the  SiSevSisf  of 
obtaining  accurate  diootmg  with  the  Enfield  rifle  at  this  and  other  long 
ranges;  we  hare,  as  it  weie,  not  only  to  fire  at  but  into  an  object,  the  bullet 
has  to  be  dropped  0)^  n  man's  sliako  in  oixier  to  hit  liim,  so  that  the 
slightest  possible  ciTor  in  the  matter  of  elevntion  or  takiii.i;'  aim  is  at  once 
fatal ;  a  finer  sight  than  usual  will  cause  the  bullet  to  fall  .short  of  the  luai-k, 
wliile  a  fidler  sight  will  cause  it  to  fall  over  and  lieyond.    ^foreover,  we 
now  lose  the  elTeot  of  ricochet-fiie  owing  to  the  high  angle  at  which  the 
bullet  strikes  flhe  ground. 

Sven  accovding  to  tfie  Hjthe  average  at  this  distance,  only  13  oat  of 
€>7erj  100  shots  fired  at  a  target  6  £»et  high  and  12  feet  wide,  em  taJce 
effect,  jbumasing  the  width  of  the  target  aids  us  comparatively  little,  ih^ 
di£&oulty  is  one  of  elefation,  not  dirBctkm.  It  is  owing  to  this  that  iione 
but  hig^  trained  soidieis,maifcsaienin  eveiy  scaseof  the  word,  should  arer 
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be  allowed  to  tiro  at  long-  distaiice«  (mch  as  700,  800,  and  900  yartk)  at 
smaller  objects  than  a  column  of  mm  or  troops,  whose  depth  would  make 
up  in  some  degj  *  c  f  i-  any  misapprcciation  of  distance,  or  effect  of  faulty  aim. 

To  drop  a  ball  iVom  an  Enfield  rifle  on  to  a  reconnoitring  staff-officer  at 
900  yards,  could  be  done,  probably,  by  only  a  few  men  in  the  regiment ; 
hat  If  a  liOBtile  battalion  should  endearoiur  to  adTaaoe  firom  900  yards 
dfataaoe  to  800  yaidGL  ereiy  man  in  a  regiment  ought  to  contribute  hiB 
qnota  towards  their  deatntction,  for  tiiere  wwdd  be  no  need  of  oloely 
timing  the  dischai^  or  of  minute  accuracy  of  elevation. 

It  therefore  becomes  apparent  that  the  advantages  to  be  derived  from 
alow  or  flat  trajectory  cannot  be  over  estimated;  all  om*  difficnlty  iu 
shooting  is  owing  to  the  bullet  moving  in  a  curved  line,  and  if  it  wei*c 
possible  to  have  a  rifle  to  project  a  bullet  in  a  line,  parallel,  or  nearly  so,  to  the 
earth's  surface,  I  need  hardly  say,  judging  distance  would  be  no  longer 
necessary,  and  schools  of  musketry  become  to  a  great  extent  superfluous. 
Ttud  Enfield  rifle  is  surpassed  in  this  respect  by  rifles  whi^  hare 
emaDated  from  private  manufacturers,  and  \^  none  more  so  than  that  of 
Mr.  Whitworth,  which,  so  &r  as  reliable  data  can  be  takeoi  has  th9 
flattest  trajectory  known. 

To  put  the  comparative  merits  of  these  two  weapons  iu  the  matter  of 
trajectories  in  more  familiar  and  dnfiiiTtc  terms,  I  may  state,  that,  whereas 
the  curve  described  by  the  Enheld  buiiet  at  500  yards  (fired  at  an  angle 
of  1°  30' )  attains  a  height  of  15  feet  at  its  highest  part,  the  Wln'tworth  at 
tiiiii  range  (at  an  angle  of  i"  15')  only  ao*^uii'es  a  height  of  8  feet  G  inches, 
in  0ther  words,  the  trajectory  «ii  the  'Whitwodh,  at  tius  range,  is  more 
than  40  43enL  lower,  and  thexefore  better,  than  that  of  the  Enfield,  and 
the  practwal  ooioUafy  whidi  flows  linrth  from  this  fatA  is,  that  if  a  body  of 
cavalry  were  to  charge  riflemen  (infantry)  from  a  position  500  yards  off, 
the  Whitworth  bullet  aimed  for  that  distanrc  vould  hit  them  in  any  part  of 
its  flight,  while  the  Enfield,  at  the  centre  of  its  cmre,  must  whistle  harm- 
lessly over  their  heads,  though  a  first-class  marksman  fii'cd  the  shot. 

Although  the  highly  curved  trajectory  of  the  Enfield-rifle  at  long 
ranges  must  obviously  be  i*egardcd  as  a  decided  fault  and  a  weakness,  so 
to  tipi^ak,  in  its  construction,  yet  certain  exceptional  circumstances  may 
ariaSf  under  which  this  very  fault  may  be  tmmed  to  positiTe  adrantage. 

la  aetaal  waitoe  it  continually  happens  that  tioc^  advance  to  storm  a 
breach  or  attack  an  eMmy  in  position,  covered  by  the  fire  of  artillery. 
This  was  done,  for  example,  with  admirable  result^  at  the  seige  of  j9ao 
Bebastian,  in  Hpain,  aiMl  again,  in  more  recent  times,  with  a  like  success^ 
at  the  captming  of  the  Taku  Forts  the  other  day  in  China;  in  the  foi-mer 
instance,  howiUiers  were  foi*  the  most  part  mmh^  use  of;  in  tlie  iatter 
instance,  Armstrong  rifled  field-gims,  fired  witli  u  .smaller  charge  and 
increased  eievuiiun.  Now,  let  us  put  artilleiy  on  one  side,  aiid,  assuming 
that  it  has  been  prevented  coming  ^'  to  the  front,"  owiug  to  the  nM^ure  of 
tlwigiouod,  wantof  homes,  or  some  of  the  olher  hmubed  and  one  im^ 
peduQaental  accidents  Ualde  to  oeeanreBce  m  Ihe  best  r^pnlateii  war*  let 
ns  see,  whether  nnder  siieh  dimmistancee  the  Enfield  mi|^  not^  in  a 
modified  mamur,  be  made  to  do  the  work  of  the  big  guns. 

We  will  suppose  that  a  small  brigade  of  infantry  consisting,  say,  of  three 
regiments,  with  a  respective  effective  strength  of  600  men,  apned  irith 
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Enfields,  but  unsupported  by  ai-tillery,  liave  to  attack  au  opeu  field-woik 
which  has  been  throvm  up  and  occupied  by  the  enemy. 


The  work  rests  on  the  crest  of  a  hill,  the  natural  slope  of  which  serves 
as  a  glacis,  girt  at  its  base  by  a  small  stream  spanned  by  a  bridge,  which, 
owiu^  to  the  natoie  of  the  aunonnding  country,  coniBtitates  the  only 
practicable  approach ;  the  attacking  force  advances  in  colnmn  across  the 

opposite  declivity  (or  plain)  till  within  range  of  the  enoray's  artflleryf  when 
it  deploys  into  line,  and  a  fnrther  advance  is  made  till  within  some  900  or 
1000  yards  of  the  encmy*s  work,  and  hero,  wliilo  oik*  half  of  the  force 
continues  to  move  on  to  the  assault,  the  f»ther  half  commi'uee  firing  V(>llcy 
after  volley  into  the  open  area  of  this  field-work,  over  the  heads  of  their 
comrades,  at  the  easy  rate  of  two  volleys  per  niinntc,  thus  1,200  men  would  in 
ten  minutes  project  no  less  than  24,000  Enfield  bullets  into  the  Iledan,  into  a 
oomptratiTely  cbcomscribed  area ;  beneaHi  snch  a  hailatonn  of  lead,  it  wodid 
be  impossible  for  hnman  life  to  exist,  and  the  stonning  2)arty  would 
clamher  over  the  parapet  only  to  find  gnns  deserted  and  gunners  hors  de 
combat. 

Nor  must  it  he  supjjosed  that  the  occurrence  of  an  incident  such  as  I 
have  allt'inpted  to  desenl)e,  is  beyond  the  limits  of  probability  or  fact,  on 
the  contrary,  it  is  authenticated  that  at  least  nj^on  two  occasions  durini,^  the 
suppression  of  the  Indian  mutiny,  a  similar  adaptatitui  of  the  Enfield  rifie 
was  made  under  nearly  parallel  circumstances  to  those  here  related.  But, 
even  admitting  that  the  chances  of  such  a  combination  of  circiunstances 
recorring  are  few  and  far  betireen,  and  leaving  out  of  view  Uie  possibility 
of  partially  covering  the  advance  of  troops  by  means  of  Enfield  rifle  firo ; 
what  has  been  said  will  at  least  serve  to  show  that  the  vertical  fire  of  the 
Enfield  at  long  ranges  may  be  made  use  of  with  admirable  effect  for  siege 
puq)Oses,  where  a  large  area  is  presented  for  firing  into,  for  enfilading  a 
redoubt,  or  hindering  a  working  party  throwng  uj)  a  field-work;  nor  must 
it  be  su])posed  that  the  range  of  the  Enfield  nHe  for  puq>oses  of  this  kind 
is  limited  to  000  yards;  it  is  capable,  in  reality,  of  being  used  efTectively  at 
much  longer  distances  (the  soldier,  with  that  view,  having  merely  to  raise 
his  eye  as  much  aboye  the  back-sight  as  the  distance  appears  to  justify, 
stOl  keeping  the  foresight  aKgned  with  the  object).   Instances  are  <m 
record  in  tUb  countr}'  of  the  Enfield  baring  killed  sheep  2000  yards  off, 
and  at  New  Zealand,  during  the  present  war,  in  the  comitry  of  the  Tara- 
iiakis,  one  was  fired  with  efiect  from  a  fixed  rest  with  an  elevation  for 
dOOO  yards. 
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After  ihe  fall  of  Sevastopol,  amongst  other  things,  Bussian  offioem 
related  that  their  men,  when  eetAed  smddng  m  fiuioled  security  beneath  ^ 
their  doorways,  had  frequently  been  struck  down  by  Enfield  bullets,  at 
distances  almost  ftbulous.  Its  deadly  effect  at  vast  distances  made  it  the 
dread  of  the  Sepoys,  who  tennedit  '*the  gun  ijbAt  kills  without  making  any 
eoimd." 

Notwithstanding,  however,  tiiat  so  many  tilings  may  be  said  in  favour  of 
the  Enfield  rifle,  })artiality  must  not  bo  suffered  to  blind  us  to  its  defects. 

The  late  Lord  Herbert,  when  Secretary  for  Wai-,  claimed  a  "ten  yeare' 
life  "  for  the  Enfield  rifle ;  experience  proves,  however,  that  its  longevity 
is  even  less  ihan  thk|  and  ptetidans  know  ftdl  well  that  long  ere  that 
prescribed  decade  has  run  its  conise,  the  weapon,  owing  to  an  inherent 
susoeptibOify  to  the  abrasion  of  the  bullet,  and  ^  fictional  action  of  the 
rami'od,  especially  towards  the  muzzle,  where  the  groores  are  shallowest 
and  barrel  weakest,  ceases  to  be  a  i-ifle  in  all  save  name.  Under  such 
circumstances,  the  economy  of  continuing  the  manufacture  of  this  descrip- 
tion of  rifle,  and  its  retention  as  a  ^^rvico  ami,  may  well  be  called  m 
question.  Any  scruples  of  an  economical  kind,  however,  must  give  way 
io  doubts  of  a  graver  character,  when  the  comparative  efficiency  of  the 
weapon  is  considiBred. 

Without  entering  into  detail,  it  may  be  stated  tiiat  a  careful  inTestiga-  . 
tion  will  satisfy  any  one  that  this  particular  arm,  if  it  has  not  already 
become  inferior  to  that  of  other  nations,  is  at  least  greatly  inferior  to  the 
rifles  which  have  emanated  from  the  private  gun  factories  of  this  country- 
rifles  wliich  are  made  use  of  at  every  Volunteer  rifle  match,  to,  the  almost 
entire  exclusion  of  the  military  aims. 

In  eflect,  the  trajectoi-y  of  the  "  Enfield  "  is,  practically  spealdng,  too 
high.  At  great  distances  the  bullet  plunges,  and  the  dangerous  space  " 
is  reduced  to  a  few  yards,  thus  necessitating  an  elaborate  system  of  judging 
distanees. 

It  is  true  tiiat  a  reduction  in  the  height  of  the  trajectory  involves, 
almost  as  a  necessity,  a  reduction  in  the  bore  of  the  rifle,  and  against  this 
it  is  gravely  argued,  that  the  caHbre  of  the  Enfield  could  not  be  reduced 
witiiout  injuriously  affecting  its  cfficioiicy  as  a  military  arm,  and  that  in 
order  to  kill  a  man  the  projectile  must  have  a  iliameter  of  '577  of  an  inch, 
and  that  the  Whitwoiih  bullet  with  a  diameter  of  '45  of  an  inch  is  too 
■man  for  that  purpose.  This  surely  is  "spUtting  hairs."  One  cannot 
bnt  letoember  that  the  self-same  atgtnueni'was  urged  in  days  past  against 
the  introduction  of  the  Enfield and  tibe  Duke  of  Wellington,  who  was 
obstinately  wedded  to  "  Brown  Bess,"  stickled  to  the  last  for  its  large  boi-e, 
and  the  necessity  of  making  a  big  hole  in  the  enemy;  so  that,  had  he  lived, 
ourmen  would  have  had  to  fight  at  Tulcennan  with  smooth-bores  versus  rifio?. 

Tlie  increased  power  of  penetration  surely  more  than  neutralizes  any 
byjiothetical  disadvantage  arising  from  the  reduction  in  the  diameter  of  the 
projectile. 

At  Inkerman,  an  Enfield  bullet  was  known  to  pass  through  tiiree  Russians; 
and,  as  at  Hythe,  m  1857  (vide  Reports  it  was  denwAstrated  that  the  rela- 
tive penetration  of  the  Enfield  and  Whitworth  projectiles  was  as  1  to  11,  it 
follows,  as  a  consequence,  by  the  simple  application  of  the  rule  of  three, 
that  at  Inkerman,  where,  as  erery  one  knows,  the  Russians  were  in  close 
VOL.  VI.  2  H 
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order,  one  Whii;irarth  bolUtwaBld  iMte  kilM  cigbl  Bmiaas,  slightly 
womMfing  the  ninlih  I 

Anotiier  argmuetit  nsaally  brongiii  forward  against  tho  gradual 
Adoption  ci  Ariflo  iriih  %  flyudler  than  ^at  of  the  £nfield  is,  t^at  it 
Woald  niBOfBatete  onr  havmg  two  Buses  of  ammaiiitioti  in  the  service ;  bat 
this  objection  cannot  siiroly  bo  scrionsly  pntertaiii»'<l,  inasmucli  as  the 
evil,  if  ijucli  it  can  be  called,  uould  l>e  merely  of  a  ti'iu|>urary  character  : 
moreover,  the  excejition  loses  much  of  itn  foire  from  tlie  fact  of  our 
artillery  havin^^  iimiiy  diflerent  sizes  of  aiumuuiLiuu  ia  use  at  one  time. 

In  oonclusioD,  I  can&ot  bat  express  regret,  before  quitting  tiiis  subject, 
that  the  Ydimteen,  who  Wm  expected  by  the  Mgaler  eenioe  to  ominete 
•0  mttoh  ai  •  piogreBsiTe  chmeter  m  to  ireanonB  of  mr,  should  have 
contented  thenuelyea  wiih  the  common  arm  of  lihe  priTate  Boldier,  instead 
of  making  a  strennous  eflfort  to  obtain  a  «mall-bore  breech-loader, 
i^nth  the  trajectory  so  low  and  Hat  that  the  necessity  of  judging  distance 
would  have  been  rend^ed  oimooessary,  and  the  close  adrance  of  caraliy 
made  im])0ssible. 

That  in  comsc  of  time  the  bor©  of  the  Enfield  will  be  farther  reduced, 
and  that  ihe  present  system  of  muzzle-loading  will  eventually  give  way  to 
that  of  breeciL-loading,  is  beyond  a  donbt^  and  for  the  sake  of  tiie  BrftUi 
soldier  kt  us  hope  thi^  this  good  time  eoming,  is  not  far  distant. 

An  eminent  statefflaoaii  feostilfy  lemarked,  tiiat&e  spirit  of  progMss  of 
the  nineteentii  century  generally  ends  in  a  recurrence  to  andent  Ideas, 
progress  in  knowledge  and  civilization  reproduces  the  contriYBnces  of  Jin 
age  which  we  style  barbarous ;  the  great  points  sought  for  in  the  military 
rifle  of  our  day  are  celerity  and  accuracy — that  it  should  be  celer  et  certna 
—be  capable  of  a  quick  discharge,  and  np  to  a  reasonable  distance  pos?tess 
unerring  aocm'acy.  These  aie  the  very  qualities  oiu*  Worthy  forefatliers 
eLalmed  for  Hidr  long  bows  600  Jf«ars  ago ;  the  Old  English  long  boW 
had  a  range  of  600  yards,  and  it  could  shoot  12  times  in  a  nunufo :  ire 
WMit  nothing  more  in  a  good  breech-load*r. 

So  ttue  it  is  tiiat  there  is  nothhig  nevr  under  the  eun^^in  IMs  vetjr 
paper,  many  of  my  i<leas  have  been  gathered  fi-om  the  remarks  of  others, 
who  have  gone  belbre,  or  are  yet  alive;  but,  Avhile  making  this  general  and 
gi-ateful  acknowif.rio-nient  to  them,  I  trn^t  it  vri]i  not  rexttier  the  Substance 
of  these  remarks  ii^^a  aooeptable  at  the  present  time. 
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JIMod  o/determmingjfrafiticcdli/  tU  ConsirueHM  tfihe  l^$^orjf  <fa 

Miu^tet  or  JSjfie* 

Strictly  speakiiig,  in  order  to  trace  the  trajectory,  it  would  be  necessary 
to  find  the  mean  vertical  deviation  of  a  given  number  shots  for  all 
points  between  the  muzzle  of  the  rifle  and  the  limit  at  whldi  il  is 
mhed  to  trace  the  mean  cnrre;  for  it  U  obvioiis,  that  if  we  can  obtain 
the  Tertical  drop  as  it  were  of  the  mean  point  of  impact  of  a  given  number 
of  shots*  £red  viiheat  ehawgiwg  ihe  charge,  direction,  or  elevation,  at  all 
points  of  onr  raDge*  the  curve  can  then  easilj  be  drawn  by  simply  uniting 
mch  points  in  a  continuous  line.  But  to  save  the  time  and  trouble  neces- 
sary iov  such  a  labour,  it  is  sufficient  for  all  practical  purposes  if  we  limit 
ourselves  to  finding  the  mean  vertical  deviation  of  a  given  number  of  shots, 
fired  under  the  conditions  already  specified,  corresponding  to  the  principal 
distances  likely  to  be  used  in  uractice>  such  as  Ao  yards,  50  yards,  75 
yardsi  100  yards,  200  yaxdi,  800  yards,  &e.,  and  then  use'  th«nx  in  tiie 
feUp^ring  manner: 


Upon  the  indefinite  right  line  A,  B,  representing  the  line  of  sight,  take 
lengths  proportional  to  the  distances,  25  yards,  50  yards,  &c.  &c.,  and 
through  each  point,  thus  found,  draw  a  peipendioalar,  upon  vhioh 
measure  the  yeridcal  distance  found  for  ihe  point  of  mean  impact  oorre- 
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BPonding  to  this  distanoe.  Join  all  the  points  thus  found  hy  a  curve  con- 
tumous  and  regular;  this  curve  is  the  same  nearly  as  if  we  had  obtained 
all  the  points  of  mean  impact  and  joined  them,  or,  in  other  words,  it  is  the 
mean  trajectory  of  the  arm.  This  method,  simple  and  expeditiousy 
presents  sometimes  irregularities ;  when,  for  instance,  owing  to  the  differ- 
ence of  height  of  the  points  of  mean  impact,  the  curve  presents  inflexions 
that  reason  antl  common  sense  refuse  to  admit.  In  this  case,  rectify  in  the 
following  manner:  by  taking  into  consideration  the  general  form  of  the 
curve,  and  trace  it  in  such  manner  as  to  leave  as  many  points  above  as 
below,  and  give  it  a  mean  direction  between  all  the  points.  This  is  done 
by  increasing  the  less  and  diminishing  Ihe  greater  heights  in  a  convenient 
manner.  Ibi  erery  case,  before  making  the  rectification,  seek  to  ascertain 
the  causes  of  these  irregularities,  and  endeavour  to  remedy  them  if  possible 
by  new  experiments.  Such  is  the  method  to  be  followed  to  detenninei 
with  anythinj^  like  accuracy,  the  trajectory  of  an  arm.  It  was  in  this 
manner  that  the  French  determined  the  trajectory  of  their  musket,  firing 
with  a  charge  of  188  grains,  and  ball  0*62  of  an  inch.  The  precautions 
taken  for  this  important  operation,  the  skill  of  the  marksmen  that  fired, 
the  care  with  which  they  verified  by  calculation,  and  corrected  by  the 
drawing  of  the  data  obtained,  all  induce  the  belief  that  the  utmost  confi- 
dence may  be  given  to  the  result  of  iheir  labouis,  and  that  the  trajectory 
thus  detennioed  was  as  nearly  correct  as  it  is  possible  for  it  to  be.'* 


Method  fir  atccrtainmg  iht  ifscm  Bmatim, 

A  mark  must  be  fixed  upon  to  aim  at,  so  that  the  whole  of  the  shots 
may  strike  the  target,  and  aim  is  always  to  be  taken  at  the  same  point. 
A  diagram  must  be  kept  on  which  each  shot  shouM  be  placed  aoccwding 
to  its  position  upon  the  tu-get;  each  shot  to  be  measured  horizontally 
from  left  of  target,  and  these  horizontal  measurements  to  be  totalled  and 
divided  by  number  of  hits,  thereby  obtaining  the  mean  horizontal  mea- 
surement. The  mean  vertical  measurement  is  obtained  by  measuring 
vertically  from  the  bottom  of  target;  the  total  divided  by  number  of  hits 
gives  the  mean  vertical  measurement ;  the  intersection  of  these  two  mea- 
surements on  the  diagram  \vili  determine  the  point  of  mean  impact;  the 
absolute  deviation  of  each  shot  from  the  point  of  mean  impact  will  then 
be  found  by  measurement  and  applied  to  the  scale;  and  ^e  mean  and 
absolute  deviation,  by  adding  Ihe  absolute  deviation  of  every  shot  (in- 
cluding the  absolute  deviation  allowed  for  misses),  and  dividing  the 
sum  by  the  total  number  of  shots  fired.  A  circle,  described  on  the 
diagram  from  the  point  of  mean  impact,  as  a  centre,  with  the  mean 
nhsolute  deviation  as  a  radius,  will  show  at  a  glance  the  merit  of  each 
arm,  S:c.  Sec.  The  distance  of  the  point  of  mean  impact  from  the  mark 
aimed  at  is  calculated  in  the  same  manner  as  for  the  absolute  deviation 
oi"  each  shot,  and  denotes  the  error  due  to  wind  and  defective  sighting. 

The  allowance  for  misses  might  be  half  the  diagonal  €i  &&  target, 
which  Is  the  measurement  ftom  the  centre  of  target  to  any  of  its  four 
comers. 
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Diagram  showing  the  mean  absolute  Deviation  of  5  Shovs. 
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The  Siege  of  Sm  SebasUan^  page  448. 

Tlie  incident  here  referred  to  is  thus  chronicled  bj  Sir  William  Napier 
the  brilliant  historiographer  of  the  Peninsular  War: — "  Graijuiu,  standing 
on  the  nearest  of  the  Chafre  batteries,  behdd  this  frightful  destruction 
vitli  a  stem  Tesolution  to  vin  at  any  cost;  and  he  was  a  man  to  have  put 
himself  at  the  head  of  the  last  company  and  died  sword  in  hand  rather  than 
sustain  a  second  defeat.  But  neither  his  confidence  nor  his  resources  were 
yet  exhausted.  He  directed  a  new  attack  on  the  horn-work;  and,  concen- 
trating the  fire  fifty  heavy  pieces  upon  the  high  curtain,  sent  his  shot 
over  the  heads  of  the  troops  gathered  at  the  foot  of  the  breach ;  a  fearful 
stream  of  missiles,  which,  pouring  along  the  upper  surface  of  the  curtain, 
broke  down  the  traverses,  shattering  all  things,  and  strewing  the  ram- 
part with  the  mangled  limbs  of  the  defenders.  When  this  flight  oi'  bullets 
first  swept  over  the  heads  of  the  soldiers,  a  cry  arose  iiom  some  inex- 
perienced people  'to  retdre,  because  the  batteries  were  firing  on  the 
stormers;*  but  the  veterans  of  the  light  division  being  at  that  point  were 
not  to  be  so  cli  tmbed,  and j  in  the  very  heat  and  fury  of  the  cannonade^ 
effected  a  solid  lodgement  in  some  house  ruins  actui^y  within  the  rampart 
on  the  right  of  the  great  breach.** 

Mepoi't  referred  to  mpage  445,  and  extracted  from  "Thb  Tdhs  '*  newspaper, 

dated  2drd  April,  1857  :^ 

«  For  the  last  few  days  a  very  interesting  and  important  series  of  ex- 
periments has  been  in  progress  at  the  Government  School  of  Vusketry, 
Hythe,  in  order  to  test  the  comparative  merits  of  these  two  rifles.  Tl^ 
trial,  which  was  nf  the  most  searching  and  impartial  character,  was 

conducted  by  Colonel  Hay,  the  able  head  of  the  school,  and  has 
terminated  in  establishing  beyond  all  doubt  the  great  and  decided 
superiority  of  Mr.  Whitworth's  invention.  The  Enfield  rifle,  which  was 
considered  so  much  better  than  any  other  as  to  justify  the  formation  of  a 
vast  Government  establishment  for  its  special  manufacture,  has  been  com- 
pletely beaten*  In  accuracy  of  fire,  in  peneftzadon,  and  in  range,  its  rival 
excels  it  to  a  degree  which  hardly  leaves  room  for  comparison. 

**  The  following  table  gives  the  best  results  that  have  been  obtained 
from  ten  shots  of  each  arm  respectively  in  the  course  of  the  experiments, 
which  have  extended  over  a  week  in  time,  and  were  broucbt  tn  a  close 
yesterday,  in  the  presence  of  Lord  Panmure,  and  of  a  number  of  military 
and  scienti&c  spectators 
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"  It  would  appear  from  tliese  figiues  tliat  at  500  yards,  in  10  shots,  the 
Manchester  rifle  has  a  superior  accuracy  of  1*87  ol'  a  foot;  at  800  yards, 
3*11;  at  1,100  yards,  5*63;  and  at  i,4:UU  yards  and  upwards  the  Enfield 
weapon  oeaaes  to  afford  any  data  for  a  comparison.  In  penetratioii,  the 
im^tB  obtamed  have  been  equally  decisive;  the  Wbitworth  projectile 
irith  the  regnlatioii  charge  of  powder  going  through  83  half-inch  planka 
of  elm,  and  being  bronght  up  by  a  sohd  oak  bulk  beyond,  while  the 
Enfield  ball  could  not  get  past  the  13th  plank. 

"  The  ghooting  on  Tuesday  was  more  to  satisfy  Lord  Panmure  and  the 
other  strangers  present  upon  the  comparative  merits  of"  the  two  weapons 
than  to  show  the  limit  of  what  each  could  do  under  favourable  circuux- 
stances.  Still  the  targets  of  every  ten  shots  on  either  side  bore  decisive 
evidence  of  the  superiority  of  the  new  rifle,  as  a  glance  at  the  foHowing 
table  wiU  prove  >^ 


Rifle. 

Elevation. 

Figure  of  Merit. 

Wiiitworth      •       .       . ) 
Enfield    .      .      .  .( 

800 

l>eg. 
(  2-22 
I  2-45 
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1-41 

5-67 

Whitwortb     .      .  .) 
Eofield   .      •      .  .) 

600 

f  1-27 
1  3-30 

Wlntwortll      •      «  .) 
£ofield  .      •      •  •( 

000 

/  1-88 
1  4-01 

"  The  last  entry  in  the  table  records  the  moan  radial  distance  from  a 
central  p^iiit  of  10  shots  fired  from  a  table-rest  by  Colonel  Hay  and  Mr. 
Guner,  tlie  manager  of  the  Enfield  factory.  Both  are  first-rate  marksmen, 
yet  at  500  yards  the  Manchester  rifle  in  the  liands  of  the  former  gives 
three  times  as  good  shooting  as  the  latter  am  get  out  of  the  Government 
arm.  All  the  other  trials  were  made  by  firing  from  a  beautifully-con- 
etructed  machine  rest,  which  placed  both  weapons  on  a  footiug  of  perfect 
equality  as  to  the  conditions  under  which  they  were  tested.  In  addition 
to  the  foregoing  experiments, .there  was  one  for  showingthat  withcyllndi  - 
conoidal  ballSy  on  the  expansion  principle  of  those  nsed  for  the  Enfield 
rifle,  very  superior  shooting  could  be  obtained  from  WLitworth's  hexagonal 
bore.  This  was  most  satisfactorily  e3ta1)]ished,  the  mean  deviation  on  the 
target  from  the  centre  of  the  group  of  10  hits  l)eing  only  '85  of  a  foot  at 
500  yards  range.  It  will  be  observed  that  at  500  yards  range,  at  which 
the  practice  commenced,  the  shooting  of  Whitworth's  rifie  was  so  much 
better  than  the  other  that  no  great  distance  was  attempted.  A  i^erenee 
to  the  first  table  of  experiments  will  also  demonstrate  that  the  target  made 
by  the  former  weapon  at  1,100  yards  is  nearly  as  good  as  &at  made  by  the 
latter  at  500.  These  are  great  results  to  have  achieved,  and  amply 
justify  the  forethought  of  the  late  Lord  Hardingc  in  securing  the  services 
of  so  eminent  a  mechanic  as  iNIr.  Whitworth  for  the  improvement  of  the 
rifle.  Until  he  took  the  subject  in  hand,  the  proper  principles  for  guidance 
in  the  construction  of  the  weapon  had  not  been  accurately  determined. 
The  manufacture  was  still  conducted  by  rule  of  thumb,  and  in  a  very 
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hap-hasard  way,  on  ihe  moat  important  pointe.  The  iiae  of  g^yes  and 
an  expansive  projectile  made  it  impossible  to  secure  the  xequisite  amouut 
of  pitcli  in  the  rifling,  and  the  indispensable  hardness  of  metal  in  the 
bullet  for  ptnetration.  Moreover,  from  the  small  amount  of  bearing  the 
wear  and  tear  both  in  the  barrel  and  in  the  projectile  were  enormous,  and 
the  length  of  the  latter  could  not  be  increased  without  causing  it  to 
capsize  in  its  flight.  By  the  polygonal  bore  and  rapid  pitch,  to  which  the 
form  of  the  biUlet  accurately  conforms,  Mr.  Whitworth  has  rendered 
Stripping  impossible,  and  his  rifle  when  flred,  acting  exactly  like  a  male 
and  female  screw,  the  projectile  must  rotate*witfa  perfect  steadiness  and 
precision  on  its  axis.  He  can  increase  its  length  so  coosideiably  as  to 
secure  space  for  converting  it  into  a  shell  if  neoessaiy,  and,  being  able  to 
use  metal  of  any  degree  of  hardness,  he  can  adapt  its  form  and  strength 
exactly  to  the  work  which  it  has  to  perform.  Thus  with  :i  rifle  39  inches 
lon^  and  half-inch  bore,  having  a  twl  t  in  20  inches  or  two  turns  in  its 
length,  he  finds  no  difficulty  in  penetrating  a  wrought-iron  plate  six-tenths 
of  an  inch  thick,  and  some  idea  may  be  formed  of  the  extraordinary 
power  of  his  arm  when  we  meiition  that  his  projectiles  in  their  flight 
rotate  at  the  rate  of  15,000  revolutions  per  minute.  The  question  of 
driving  holes  in  tibe  4-indi  breast-plates  of  floating  batteries  is  at  once 
solved  by  the  application  of  these  principles  to  artillery,  the  constructioa 
o(  which  this  new  rifle  proves  must  be  completely  revolutionized.  A 
weapon  which  in  expert  hands  will  make  good  practice  at  1,400  yards, 
and  the  range  of  which  ran  be  very  easily  helped  by  a  telescope,  if 
necessary,  gives  the  coup  de  grace  to  our  present  system  of  field  batteries. 
At  the  Alma  it  would  have  silenced  the  Russian  ffnns  or  driven  them 
from  their  position,  rendering  the  rush  ol  the  light  division,  with  the 
heavy  loss  of  life  consequent  Uiereon,  unnecessary.  Nor  during  the 
siege  of  Sebastopol  would  the  rope  mantlets  of  the  Bedan  and  the 
M^akoff  have  given  much  protection  to  the  men  working  bddnd  the 
embrasoresy**  &o.  &c. 
Five  yean  have  elapsed  since  this  was  written. 
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S.  0TAOT  Bxirnir,  H.D^  Anbtnit  Siii««(m,  78tli  BSgUaadefs. 

Iah  aiudoiutobriiigtolihdnoiiceof  ike  Memben  of  ihe  Bojal  United 
Service  Institation,  by  means  ol  this  paper,  a  deaign  of  an  appantna  or 

fig&ai  for  compoimd "  fractuiea  of  tbe  limbs ;  i.e.,  tbose  fractures  ac- 
companied irith  a  wound  wbich  exposes  the  fractured  bone  to  the  avr^  snob 
as  are  caused  by  gunshot,  or  other  missiles  of  war. 

In  the  siirtricfil  trpntinent  of  these  injuries,  in  themselves  always  serious 
to  the  safety  <  f  the  liml),  if  not  actually  dangerous  to  life,  the  great  object 
is  to  apply  a  splint  to  support  the  broken  bones  in  their  proper  position, 
at  the  same  time  that  the  woiinJ  or  woimds  in  the  limb  may  be  left 
exposed  for  the  application  of  the  requisite  dressings. 

In  the  militavjr  lervioey  and  especially  with  an  wmy  flio  fields  it 
cannot  be  expected,  iluit  the  officen  of  me  medical  department  can  hm 
access  to  the  same  xeaources  that  are  available  to  the  surgeons  of  a  dril 
hospital^  who  are*  snzroonded  by  all  the  materials  which  a  liberal  manage- 
ment permit  them  to  make  use  of,  modify  and  cut  up,  if  need  be,  in  order 
to  meet  the  reqniremcnts  of  any  one  particular  case  under  their  care, 
and  so  render  these  uiaterials  useless  for  future  casualties  unless  they 
present  precisely  the  same  conditions  as  the  former  one.  With  medical 
officers  in  the  Army,  on  the  contrary,  economy  in  the  amount  of  supplies 
of  surgical  apparatus  is  a  primary  consideration,  and  especially  so  under 
those  dronmsftances  in  wtdcli  thsj  ace  Iflcalgr  to  be  most  xeqpnrsa,  with  an 
army  in  the  field  in  the  presenoe  of  the  enen^;  and  wUh  us,  of  course 
taking  into  consideration  that  this  "field'*  is  m  ft  foveign  country,  and, 
may  be,  at  a  long  distance  from  our  base  of  supplies. 

In  the  hospitals  at  Scutari  and  in  the  Crimea,  in  1854-55,  when  the 
wounded  Mrrived  frorn  tlie  battle-fields  of  the  Alma,  Balaklava,  and 
Inkermann,  and  from  the  trenches  before  Sebastopol,  it  was  distressing  to 
see  them  lying  with  fractures  of  the  limbs  from  gun-shot  injuries,  for 
which  no  apparatus  could  be  extemporised  to  meet  the  requirements  of 
the  vast  nuyority  of  these  cases.  The  medical  officers  were  therefore 
compelled  to  use  the  ordniaiy  splints  from  the  stores,  and,  unlbitanately, 
from  the  site  of  the  wound  being  in  the  conrae  of  tiM  aplinl^  and  re- 
quiring washing  and  dressing  CTwy  di^,  tlie  poor  sufferer,  officer  or 
piiTate,  was  d^y  put  to  the  severe  pain  consequent  upon  the  splint 
being  removed,  the  wound  cleansed  and  dressed,  without  any  adequate 
support  to  the  injured  Ihnh^  and  then  the  splint  itself,  which  should 
have  rendered  this  needfiU  F?u]iport  to  the  broken  bones,  re-applied.  Only 
those  who  have  themselves  auli'ered  from  a  Ijroken  limb,  and  know  what  is 
the  pain  of  having  the  bones  set,"  can  form  an  idea  of  the  suHeriug 
entailed  upon  our  wounded;  and,  when  we  consider  the  constant  state  of 
f€r?er  which  was  maintained  by  this  frequent  but  unaTddable  meddling  vi& 
the  bfoken  bonci  it  is  not  to  he  wondsted  «t  fliftt  so  many  of  these  sews 
injuries  tennJaftted  mdwroumbly,  neosssitaliogi  At  the  laasti  the  saodfioa 
of  the  limb. 

As,  then,  tha  rsquiremeats  of  the  militaiy  amice  deny  to  a  surgeon  in 

*  Ck>nunuDioatod  21st  June,  1862.— Ed. 
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the  field  the  great  advantages  possessed  by  a  civilian  surgeon,  and  lender 
it  necessary  for  the  former  to  regard,  while  consistent  with  their  complete 
efficiency,  tlie  portolu'lity,  simplicity,  and  durability  of  his  surgical 
apparatus,  with  ect>auuiy  also  ifrf  the  mimbers  and  sizes  of  the  splints  he 
carries  in  his  hospital  stores,  au  apparatus  or  splint  so  designed  as  to 
meet  all  these  requirements  struck  me  as  being,  not  only  desirable,  but 
exceedingly  necessary ;  and  snch,  I  trust,  will  that  be  found  a  description 
of  which  I  hare  now  the  gratification  of  submitting.  The  shape  of  the 
splints  for  the  various  limbs  remains  the  same  as  those  in  common  use, 
and  the  material  best  fitted  for  rough  usage  on  a  campaign^  and  which  is 
by  far  the  most  cleanly  of  all,  is  the  thin  sheet-iron  lacquered  over,  such 
as  the  ordinary  splints  have  heretofore  boon  made  of.  My  object  being  to 
provide  a  splint,  the  surface  of  which  might  be  capable  of  being  interrupted 
at  any  part  of  its  length,  where,  when  applied  to  the  limb,  it  might  cover 
the  site  of  a  womid,  I  have  taken  any  one  of  the  common  splints,  cut  it 
across  into  transverse  strips,  each  of  a  width  sufficient  when  removed  to 
uncover  a  space  the  size  of  a  gunshot  wound,  and  at  the  bade  of  these 
transverse  strips  placed  vertical  plates'  having  holes  pierced  therdn  for  a 
longitudinal  bar,  running  along  the  bade  of  the  splint,  to  pass  through; 
the  terminal  pieces  of  the  splint  are  fixed  to  these  longitudinid  ban  by 
rivets  or  screws  at  oither  end. 

The  accompanying  drawings  of  the  various  sj  lint^,  depicting  a  side- 
plan  view  of  a  splint  for  the  arm  and  fore-arm,  leg  and  thigh,  respectively, 
show  each  to  be  composed  of  transverse  strips  (see  Plate,  a,  a,)  which,  placed 
side  by  side,  form  tlie  shape  of  the  required  splint ;  upon  each  of  these  are 
placed  vertical  plates     bj  (shown  in  a  front  view  at  the  sections  at  A,  A, 
£,  £,  C,  C,)  which  have  a  hole  pierced  therein  for  a  longitudinal  bar,  d^dy 
to  pass  through :  eadi  terminal  piece  of  the  splint  is  supplied  with  pillars 
0f and  set  sctews  f,f,  or  rivete  to  keep  these  pieces  in  their  respective 
positions  and  required  distances  on  the  biurs.    Each  transverse  strip  being 
numbered  consecutively,  no  mistake  need  occur  by  their  becoming  mis- 
placed, and  thereby  disarranging  the  shape  of  the  splint.    By  loosening 
the  screws  and  withdiawing  the  tenninal  piece  from  the  bars,  any  one  or 
more  of  the  transverse  pieces  covering  the  site  of  a  wound  may  be  removed 
and  set  aside,  and  the  terminal  piece  and  the  others  replaced  in  their 
former  position  The  splint  thus  applied,  and  bound  on  the  limb  with 
straps  passing  nnder  the  bars,  presents  an  interraption  in  its  surface, 
and,  by  leaving  the  wound  imcovered,  gives  facility  for  cleansing  and 
dressing  it,  without  disturbing  the  support   of  the  splint  on  the 
limb«    The  distance  between  the  bare  and  the  surface  of  the  splint, 
orratbfT  of  thf^  limb  to  which  it  is  ay^plied,  renders  any  manipulation  to 
the  wounii  })i  aeticable  and  easy,  and  at  the  same  time  the  patient  is  saved 
the  agony  and  suffering,  and  consequent  irritative  fever,  caused  by  having 
to  remove  and  re-apply  the  splint  to  the  broken  Ihnb  after  dressing  the 
wound.    Another  advantage  attendant  upon  this  apparatus  is,  that  the 
pads  **  or  cushions  between  the  splhkt  and  the  limb,  and  the  bandages  or 
straps  whidi  secure  it  to  the  limb,  are  more  emfy  retained  in  a  deanly 
state ;  a  desideratum  to  be  appreciated  diiefly  by  those  who  have  served 
and  suffered  these  injuries  in  a  hot  climate,  sadi  as  that  in  whidi  cm 
campaigns  have  hitherto  been  carried  on. 
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I  have  described  the  principal  advantages  wliich  this  apparata*?  possesses 
above  the  common  splint  heretofore  in  use  ;  but  there  is  one  other  yet  to 
be  meniioned,  and  which,  with  the  above,  it  exclusively  presents;  and 
one  especially  to  be  ajjpreciated  by  onr  medical  officers,  whose  resources  as 
regards  the  numbei^  uf  the  vaiious  sizes  of  splints  must  be  considerably 
limited^  whetiher  home  or  abroad.  Ibis  coiudstB  in  the  same  splint, 
which,  at  the  fall  lengtli  of  the  longitudinal  bars,  would  be  sufficiently  long 
for  a  taU  man,  being  capable  of  reduction  in  length  by  removing  one  or 
more  of  the  traDsyerse  strips,  and  bringing  down  the  terminal  pieces  along 
the  bars,  and  so  making  the  splint  short  enough  for  a  drummer-boy ;  thus 
relieving  another  great  necessity  of  the  service,  economy  in  the  mimhers 
of  tlie  splints  supplied  to  a  force,  and  ensuring  more  comfort  to  the  patient 
than  he  would  have  experienced  from  r^nch  apparatus  as  we  had  for  use  at 
Scutari  lu  1854,  and  later,  during  tlie  Indian  Mutiny,  where,  in  many 
instances,  owing  to  tiie  enormous  number  of  wounded  suddenly  taken 
imder  treatment,  the  splints  were,  in  addition  to  their  great  disadrantages 
above  referred  to,  either  too  short  or  too  long  for  some  partieolar  case. 

While  the  above  would  appear  to  be  sufficient  to  recommend  its  adoption 
in  those  instances  in  which  there  is  a  wound  co-existent  with  the  fracture, 
this  splint  may  also  bo  used  in  cases  in  which  there  is  no  wound,  in  which 
the  fracture  is  styled  "simple."  In  these,  the  tranRvorse  strips  wnnld  be 
left  on  the  bars,  no  inteiTuption  of  tlie  sm'tace  of  the  splint  being  reqmred; 
and  the  only  objection  to  be  raised  against  Hhem — viz.,  their  slight  extra 
weight,  which  the  additional  quantity  of  the  material  in  the  bars,  &c., 
renders  nnsToidable— is  discarded  as  immaterial,  when  we  consider  that  the 
patient  is  lying  in  bed,  and  reqmred  to  keep  his  limh  perfecdy  still, 
especiaUy  if  the  fracture  be  "  compound."  If  the  arm  or  fore-arm  be  the 
limb  affected,  and  the  patient  be  so  far  convalescent  as  to  be  allowed  to  be 
up,  this  extra  weight  is  then  supported  in  a  sling  from  the  neck. 

Hitherto  I  have  only  spoken  of  this  "  Interrupted "  splint  as  being  ad- 
vantageous to  military  medical  officers,  but  the  same  reasons  that  would 
promote  its  adoption  in  the  army  medical  department,  where  it  has  already 
established  itself,  would  also  render  it  requisite  in  civil  life,  to  surgeons 
in  charge  of  the  various  unions,  and  to  those  in  country  practice,  who  are 
homid  to  as  stdct  an  economical  nse  of  the  materials  and  appliances  at 
tiieir  command  as  possihle,  and  who  wOl  not  fail  to  see  that  the  expense  of 
these  splhits  once  incurred,  will  relieye  them  of  the  annoyance  and  tronble 
attending  "make-shift"  appliances,  and  always  render  them  capable  of 
attending  at  once  and  satisfactorily  to  any  case  of  the  scrions  nature 
above  referred  tn,  which  may  come  suddenly  under  their  care. 

As  medical  ollicei-s  form  but  a  small  minority  of  tlie  members  of  the 
Royal  United  Service  Institution,  in  writing  the  above,  I  have  enlarged 
more  freely  on  the  strictly  professional  branch  of  the  subject  than  I  would 
otherwise  have  done  \  but  1  trust  I  may  he  exottsedfor  this,  and  hope  that 
the  pabHc  Importance  of  the  snhjeci  may  he  considered  as  a  siJOficient 
wanramt. 

I  dMQtd  mmtkm  in  oondiukm,  fliat  the  naaiiftiotiivin  of  diia  wptmim  w 

Mesan.  Whicktr  aad  Blaiae  (late  Savlgny  &  Co.),  No.  67,  St.  James's  Street,  Pall 
MaU,S.W*,  wbe  tnpply  the  anny  medimU  departvieiit  with  iuigical  inttruments.— S.  S.  S. 


Digitized  by  Google 


Digitized  by  Google 


OP  THE 

4 

li^pt  fluted  ^^nik^  Jn^tMam 


Vol.  VI.  1863.  No.  XXV. 


LECTURES. 


Fndajy  March  14tb,  1862. 

CoLOKEL  8iR  GEOKGE  EVEREST,  C.B.,  F.R.S.,  in  the  Chair. 

GEODESY;*  ESPECIALLY  RELATING  TO  THE  GREAT 
TRIGONOMETRICAL  SURVEY  OF  INDIA. 

Bjr  LiEUT.-CoL.  Alexander  Strakoe,  F.R.A.S.,  late  Astron. 
^        AsBistaut  Ghreat  T^ngonometrical  Surrey  of  India. 

The  Chatrjian  :  Allow  nic  to  introduce  to  yon  Lieiiteiiaiit  Colonel 
Strange.    Ho  has  been  very  much  employed  in  the  extensive  operatioius 

*  I  l»T«y  in  tbesa  publislied  Leetayes,  adlnnd  m  nctriy  as  fKMsible  to  the  words  in 
wllioh  iStulf  WCM  reported  by  the  short-hand  writer  ;  they  therefore  qipour  couched  in 
language  of  a  more  familiar  character  than  that  which  would  have  been  employt^d  in  a 
written  oompoeitioD.  They  are  also,  I  am  aenaible,  open  to  another  and  a  graver  objec- 
tion. Th«  impMtant  ealijeet  to  whidi  Aejr  relalo  Hi  treated  in  a  n^uiner  at  onoe  loose 
and  incomplete.  I  am  nnxioua  to  guard  againf.t  any  misapprcheriaion  by  pointing  out 
tlicso  imperfections,  which  have  arisen  from  my  iaability  to  compress  within  the  compass 
of  two  hours  anything  approaching  a  full  and  rigorous  exposition  of  so  multifarious  a 
branch  of  scientific  resaanb.  I  would  flpeoif^  two  topics  of  eomiderable  moment,  which 
I  was  compelled,  by  mere  want  of  time^  to  emit  altogetlier,  namelj,  the  dateraunations '  • 
of  heighu  and  of  a«tiniUA«. 

Regarding  theae,  I  can  here  only  say  briefly  that  the  element  of  height,  apart  from  the 
interest  which  more  obviously  attaches  to  it,  is  required  for  the  reduction  of  all  geodesical 
tvorkd  to  one  assumed  level — that  adopted  in  India  being  the  mean  sea  level.  The 
Indian  heights  have  been  aacertaiued,  by  recent  independent  investigations,  to  possess  a 
very  h{gh  d^reo  of  accuracy,  and  the  methods  by  which  they  have  been  obtained  well 
d<^rved  a  notice  which  I  wns  nni^blc  to  afford  thcni.  The  azimuth,  or  direction  of  the 
true  meridian,  is  also  an  element  without  wliich  no  geodesical  operation  is  complete  or 
aerrioeahle.  The  method  by  means  of  whidi  thla  element  !•  determined  in  the  Surrey  of 
India,  is  only  one,  but  perhaps  the  most  admirable,  of  those  coBtrived  and  brought  into 
practiffal  u«e  by  Sir  Gcorge  Everest,  to  whom  that  departMitut  owes  all  its  accuracy  of 
principle  and  procedure.  I  believe  it  is  not  saying  too  much  to  characteiise  this  method 
as  the  most  perfect  solution  ef  a  proUem  known  to  ptnetieal  aatronomy ;  but,  as  it  is  im- 
po^^sible  to  give  an  adequate  idea  of  its  elegant  proohion  without  enterinjr  i"fo  details  un- 
fitted for  an  elementary  lecture,  I  judged  it  beat  to  omit  this  part  of  the  aubject,  rather 
than  present  it  in  a  loose  and  mutilated  form.— A.  S. 
VOL.  VI.  2  K 
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of  the  Great  Trigonometrical  Survey  of  India,  of  which  many  of  you  may 
have  heard.  They  are  the  most  extensive  trigonometrical  operations 
that  have  ever  been  conducted  in  this  world.  India,  as  you  are  aware, 
IB  not  a  very  small  country  compared  with  England  and  Ireland ;  ao.d 
there  hn  been  an  immenee  deal  of  akill  and  ynowl^dge  employed  im 
aweying  tbat  ooimtry  aoconitely.  Hie  survey  waa  eommeiioMi  in  the 
year  1799  nnder  my  master,  the  late  Ck>lonel  Lambton.  I  snqpeeded 
him,  and  I  left  it  in  1843 ;  since  that  time  operations  have  been  going 
on  continuously,  and  they  have  been  conducted  ^vitli  a  gi*eat  deal  of 
lab  mr,  intelligence,  and  zeal,  not  surpassed,  if  they  be  equalled,  in  any 
other  country.  Colonel  Strange  has  taken  an  active  part  in  these 
operations.  You  mRv  liave  heard  that  there  has  been  an  extensive 
series  of  triauguiaiion  cairied  over  that  part  of  the  couniry  which  ex- 
tends from  Suronj  to  Kurrachee.  It  was  a  Tery  extensive  operation, 
and  waa  carried  tiirough  (what  mwht  be  called)  terra  tneofmUt^  becanse, 
a  few  years  before  that  time,  no  Enr^an  who  raloed  his  head  would 
have  yentnred  into  those  eoontries.  Tke  greater  part  of  this  work  waa 
executed  by  Colonel  Strange.  Operations  of  this  kind,  you  know,  are 
looked  upon  by  the  natives  of  India  with  an  eye  of  suspicion,  perhaps 
not  altogether  unwarranted.  They  look  upon  tlieni  as  a  prelude  to 
taking  possession  of  the  country,  and  they  give  you  a  gentle  hint  that 
you  had  better  take  yourself  off,  if  you  wisli  to  preserve  your  head  upon 
yotu*  shoulders.  I  will  not  trouble  you  with  any  fuither  observations, 
but  call  upon  Colonel  Siranjg^e  to  address  yon. 

LiBin*.-OoL«  Strakoe  :  it  is  with  very  mnoh  pleasure  that  I  under- 
take to  give  here  two  elementary  lectures  on  %he  subject  of  Geodesy, 
prindpally  because  it  is  a  subject  which  I  beUeye  is  very  little  known 
to  non-professional  persons.  The  word  **  Geodesy "  relates  to  that 
branch  of  f?cience  hy  mean?  of  which  the  size  and  the  form  of  the  earth 
are  deteiTiiiued ;  the  form  as  well  as  the  size.  To  many  of  my  hearers, 
perhaps,  thi'^  iritroductorv  definition  will  not  Imve  a  veiy  promising  aspect. 
It  may  sound  dry,  aud  to  savour  of  tcchnieulities  and  abstruse  mathe- 
matical calculations,  which,  perhaps,  to  the  ladieb  who  have  honoured  me 
with  their  presence  especially,  may  not  promlfle  much  int^pest.  Yet  I  am 
in  hopes  that  they  will  find,  as  we  go  on,  somethimr  to  attract  them  in  it. 
I  can  assure  them,  that,  if  they  are  not  entertainedfby  Ihis  subject  as  mudi 
as  by  some  others  which  are  occasionally  discussed  ui  this  theatre,  it  will 
not  he  on  account  of  any  intrinsic  defect  in  the  subject  itsdf,  but  it  will 
be  owing  to  some  defect  in  the  person  who  is  treating  of  it. 

I  have  said  that  Geodesy  deals  with  the  size  and  form  of  the  earth. 
Now,  the  first  idea  tiiat  would  occur  to  anybody  who  undertook  to  measure 
the  globe  which  wc  inhabit  would  be,  that  its  enormous  bulk  would  alone 
present  a  very  formidable  obstacle  to  its  measurement.  Another  obstacle 
18  presented  by  the  circumstance  that  we  are  on  the  surface  of  the  globe, 
and  that  we  can  neyer  at  one  moment  get  a  general  view  of  it.  In  point 
of  fact,  it  is  eaaier  to  jdetermine  the  sfse  of  the  sup.  or  the  moon,  or  of  nuuny 
of  the  planets,  of  which  wc  can  obtain  a  general  view,  than  it  is  to  deter- 
mine the  size  of  our  own  earth.  Albeit  we  cannot  determine  the  sizo  of 
any  of  these  planets  witliout  knowing  first  that  of  the  earth.  Now  the 
earth,  speaking  in  general  tenns,  is  about  8,000  miles  in  diameter.  In 
order  to  give  some  sort  of  idea  of  thii  hnmense  body,  I  will  mention  one 
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or  ftlN>  facts  nifttisg  to  it  whidi  may  assist  onr  perceptions,  di-awing  a 
comparison  between  it  and  this  teniittial  globe  here,  which  is  about  2 
feet  in  diameter.  The  highest  known  mountain  in  the  world,  named,  nfter 
onr  distinguished  chairman  Sir  George  Evoro^t, Mount  Ever^^st  ,"  is  29,000 
feet  in  height.    To  represent  that  mountain  on  this  globe  in  its  proper 
proportions,  you  will  have  to  make  it  a  little  more  than  the  hundredth 
part  of  an  inch  in  height.    It  will  be  a  speck  of  sand,  which,  at  the  dis- 
tance of  a  few  feet,  will  be  invisible  altogether  to  aaj     e.    Take,  again, 
a  mofe  tonfiar  objeet  tiian  Mount  Ereresi;  take  St;  Paul's  eathedral, 
whidi  k  404  feet  m  helglit.   Now  that  great  edifice  represented  in  dae 
proportion  upon  the  gldbe  before  jou  would  be  the  iiflTTr^^  P^^^  ^ 
inch  in  beight,  a  quantity  which  wonld  veqnfre  a  poweiful  microscope 
for  its  perception.    Compare  now  these  enormous  objects,  this  stupen- 
dous natural  object, — a  motmtain  29,000  feet  hierb. — mv\  this  great 
cathedral,  one  of  the  greatest  of  man's  works, — comj  ht  e  theni  with  such 
instruments  as  we  have  for  the  piupose  of  our  measuieiiients,  with 
such,  for  instance,  as  you  see  upon  this  table,  which  arc  not  much 
smaUer  than  those  with  which  the  earth  is  actually  measured.  The 
ban  that  yon  see  befwe  joa  are  Jnat  balf  the  atee  of  tboee  with  wbidi  tiie 
greatest  geodeeical  works  baTO  been  aeoompllsbed.   TUe  t^ieodotite  is 
certainly  smaller  than  thc^  &at  ave  used  in  first-class  operations.  It 
is  about  one-fomth  the  dze;  tBtill  multiply  that  by  tomr,  and  these  bars 
by  two,  and  then  consider  what  an  undertaking  you  have  before  you  in 
order  to  measure  this  globe,  8,000  miles  in  diameter,  with  such  appliances. 
Besides  that  of  size,  there  are  rlii^icnlties  presented  by  the  natural  con- 
formation of  the  earth,— by  its  mountains,  its  rivei-^s,  its  {qtcoU.  Any- 
body undertaking  to  measure  a  room  or  a  road,  could,  with  the  use  of 
mere  common  sense,  accomplish  his  object  with  a  rope  or  measnring  tape, 
ot  a  rod  of  wood :  be  wonld  find  it  oi&cult  to  measure  across  country 
with  such  meanSi  but  still  he  might  do  it.   In  fiut»  measurements  have 
been  carried  on  to  a  considerable  extent  by  snch  appliances  in  linear 
measurements,  as  they  are  called.    But  when  yon  get  to  the  ocein  you 
are  certainly  stopped:  for  it  will  be  impossible  to  lay  bar--,  or  fnpcs,  or 
rods,  or  chains  along  the  oa^m.  to  iii^asure,  for  instance,  tin,'  width  of 
the  Atlantic.    Therefore,  a  direct  measurement  of  tlie  entire  circum- 
ference of  the  globe,  as  generally  accomplished  by  ordinary  common- 
sense  people,  is  manifestly  out  of  the  cj^uestion.     Fortuuatily  wo  iiave 
other  means  proflded  by  geometry.   We  hav^  the  properties  of  geomtrioai 
^fur»f  and  by  their  means  we  are  enabled,  when  we  hate  measnred  a 
small  p(»tl<m  of  a  known  and  determinate  figure,  to  infer  the  dfanensioDs 
of  the  whole. 

Now,  a  circle  is  one  of  these.  I  will  introduce  the  method  of  employing 
the  properties  of  that  well-known  figure,  by  fir^t  supposing  the  globe  to 
be  made  up  of  an  infinite  number  of  circle-,  that  is  to  «ny,  of  a  form  truly 
globular,  which  means  that  it  is  the  same  width,  the  same  diameter,  in 
every  direction.  The  terrestrial  globe  before  yon  represents  our  enrLh. 
Let  us  imagine  this  brass  ring  actually  existing  in  naturCj  endroHng  the 
earth  somewhere  or  other,  if  we  cofdd  onlf  iNid  ft.  tm  SlMore,  too, 
th«t  ^s  bfass  rfaig  hAs  been  ditlded  into  so  many  parte,  And  ^at  marks 
iMlte  been  made,  or  poles  havtt  been  erected  upon  it  at  certain  equal  dis- 
tames,  and  that  there  are  HO  ti  these  poloa  en  Hie  drole  encompassing 
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the  earUi.    l!hat  is  the  number  of  degrees  into  wluch  nuiUiematiciiiks 

d'wid,^  the  circle.  It  is  an  arbitrary  nmnber;  one  number  of  diTisions 
would  be  as  good  as  another  for  the  purpose  we  liavo  ni  view.  Let  us 
sujipose  that  this  circle  has  860  such  divisions,  called  degrees,  in  it, 
and  that  at  each  degree  there  is  a  tangible  visible  mark ;  nothing  would 
be  easier,  if  such  were  really  the  case,  than  to  determine  the  size  of  the 
globe.  Assummg,  as  we  have,  that  aU  these  marks  are  equi^distant,  we 
should  simply  hm  to  measure  the  distance  ia  feet  between  any  two  of 
them,  which  would  be  a  small  portion  of  the  eartii's  snrlaoe,  and  multiply 
the  nnmber  of  feet  which  we  should  find  between  any  two  such  marks  1^ 
360 ;  we  should  then  have  the  circumferance  of  the  circle  in  feet.  It  is  a 
very  simple  problem  in  mathematics,  fi-om  the  circumference  of  the  circle, 
to  asccrtnin  with  any  required  accuracy  it^  flinuieter.  We  should,  there- 
fore, by  simply  obtaining  the  measure  in  ieet  of  one  degree  across  a  level 
plaui,  be  able  to  determine  the  size  of  the  globe.  We  owe  that  facihtj 
entirely  to  the  properties  of  geometiical  ligures. 

We  hare  assumed  tiie  earlli  to  be  globmar.  There  are  good  reasons  &r 
the  assumption.  Whereyer  we  go,  when  we  can  command  a  fine,  dear,  . 
and  extensiYe  prospect,  we  perceive  that  the  horizon  is  apparently  circular. 
In  whatever  part  of  the  globe  we  may  be  when  o\ir  view  is  unobstrueted 
by  mountains,  trees,  or  oUier  elevated  objects,  and  particularly  at  sea, 
we  have  a  well-marked  line  defining  a  circle  all  round  us.  Now,  it  can 
be  demonstrated  that  such  a  state  of  things  can  only  exist  on  a  globular 
body.  Another  ground  for  the  assumption  is,  that  in  lunar  ecli]>ses  we  see 
that  the  shadow  of  the  earth  cast  by  the  sun  upon  the  moon  is  always 
cu'cular — it  is  always  part  of  a  circle.  That  also  implies  that  the  body 
casting  the  shadow  is  globular ;  therefore  the  assumption  is  apparently  » 
'   perfectly  fairone* 

I  have  pointed  out  how,  by  means  of  marks  on  the  earth,  we  could, 
having  measured  the  distance  between  two  of  them,  determine  the  size  of 
the  whole.  But  these  marks  do  not  exist  nnfortnnatelv,  and  we  must 
find  a  substitute  for  them.  That  «^nb^titnte  is  afforded  bv  the  stai*s  in  the 
heavens.  I  will  endeavour  to  exj>lain  how  they  are  used  as  substitutes 
for  our  hypothetical  marks  upon  the  earth.  If  we  jcro  out  on  a  fine  niijbt 
and  look  at  the  heavens,  and  watch  them  for  some  hours  at  a  place  where 
we  have  a  dear  horizon  all  round  us,  we  shall  perceive  (I  am  supposing 
that  we  are  m  the  Northern  Hemisphere)  that  certain  stars  rise  exactly 
-due  east  of  us  and  set  exactly  due  west;  that  other  stars  rise  a  little  to 
the  north  of  east  and  set  a  little  to  the  north  of  west,  and  so  on  till  wc 
get  to  stars  more  near  the  noi-th.  These  we  shall  find  neither  rising  nor 
setting,  but  at  all  time??  visible  above  the  horizon,  and  ])erforming  a  clear 
circle  round  n  cortain  fixed  point  in  tlie  heavens.  As  we  look  at  stars 
nearer  and  nearer  to  the  north  we  find  the  circles  described  liv  theiu 
diminishing,  till  at  last  there  are  some  stars  the  circles  perfonncd  by 
which  are  so  small  that,  without  assistance,  the  eye  cannot  tell  that  they 
are  moving  at  all. 

Now,  let  us  suppose  the  earth  to  be  perforated.   Tlie  terrestrial  globe 
before  you  revolves  on  two  points  of  an  iron  rod  nmning  straight  throu^li 

it,  called  its  axis.  Let  us  suppose  that  in  the  direction  of  this  axis  the 
actual  earth  has  a  perforation,  a  hole  from  north  to  south  through  which 
^'ou  may  sec  clearly.   Suppose  tiie  eye  at  the  south  end  of  this  aperture  $ 
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lookiiig  through,  your  eye  would  fall  on  a  certain  point  in  the  sky.  Yoxi 
would  not  there  perceive  any  btai* ;  natuie  has  not  placed  out  precisely  on 
ihttfc  spot^  as  it  80  happens.  But,  for  the  purpose  of  iUastration,  we  will 
suppose  there  is  a  star  exactly  in  a  line  witb  the  imaginary  perforation. 
Now,  suppose  an  obsenrer  to  stand  at  the  North  Pole  (where  no  human 
being  has  erer  stood  yet) :  standing  there  and  looking  about  him,  he  will 
see  this  imaginary  star  of  ours  exactly  over  his  head  and  immoveable— 
it  will  never  move  at  all,  day  or  night,  but  will  form  the  o^^ntre  round 
which  all  other  heavenly  bodies  revolve.  Now,  imagine  another  observer 
standing  on  the  equator,  that  is  to  say,  midway  between  the  North  and 
South  Poles.  Let  him  gaze  about  and  search  for  this  star,  and  he  will 
find  it,  not  above  his  head,  as  in  the  former  case,  but  exactly  on  his 
horizon.  Now,  suppose  the  obsenrer  at  the  equator^  on  his  journey  to  join 
his  friend  at  the  North  Pole,  trayelling  straighlT  along  the  meridian  dne 
north,  and  watching  this  tai  as  he  goes,  he  will  find,  as  he  advances 
northwards,  that  the  star  will  rise ;  and  that,  when  he  gets  half-way  to 
the  North  Pole,  tlie  star  will  be  exactly  half-way  between  the  horizon  and 
the  point  above  his  head.  He  will  go  on  until  he  joins  his  friend  at  the 
North  l*oie,  and  there  they  will  «ee  fiie  star  as  before,  precisely  over  their 
heads. 

"We  see  from  this  that  such  a  star  affords  the  means  of  informing  the 
observer  in  what  part  of  the  earth  he  is  situated ;  and  it  is  by  means  of 
that  infonnation  that  we  are  able  to  substitnte  for  the  supposed  marks  on  ' 
the  earth  the  stars  in  l]ie  heavens.  For  I  have  imagined  in  this  descrip- 
tion that  there  is  only  one  star  and  that  it  is  in  a  pai-ticular  place.  There 
arc  many  stars,  as  we  know,  but  none  thei'c.  But  what  is  true  of  that 
imaginar}'  star  is  true  of  every  star  actually  in  the  heavens  ;  that  is  to 
say,  the  change  of  position  in  the  observer  produces  precisely  the  same 
effect  or  change  upon  every  star  in  the  hemisphere  as  was  produced  on 
our  iiviaoi-inary  star.  Therefore,  any  star  is  sufficient  to  afford  us  the 
means  oi  ascei*taining  whereabouts  we  are  on  the  globe;  that  is  to  say, 
of  determining  our  UtUtudej  for  that  is  the  point  to  which  we  have  arrived. 

Now,  supposing  that  with  this  knowledge  we  prosecute  our  measure- 
ment of  the  globe.  We  should  first  determine  our  latitude  ;  that  is  to 
say,  we  should  find  at  a  certain  spot  on  the  earth  how  high  above  the 
horizon  a  particular  star  stood.  We  should  then  go  on  with  our  measure^ 
ment  by  whatever  means  ;  and  we  will  say  that  we  stop  when  we  find  that 
the  star  had  increased  its  altitude  above  the  horizon  just  one  degree.  In- 
struments are  capable  of  telling  us  that,  and,  therefore  we  can  ascertain 
such  changes  as  tihose  which  I  am  describing.  The  observer  then  knows 
that  he  has  moved  one  degree  of  latitude  along  the  meridian,  and  he 
knows,  from  the  measurement  which  we  have  stmposed  him  to  have  made, 
that  that  degree  contains  a  certain  number  of  feet.  He  multiplies  that 
number  of  feet  by  360,  because  there  are  360  degrees  in  the  circle  of 
which  he  has  measured  only  one,  and  he  then  has  the  circumference  of  the 
globe,  from  which  it  is  very  easy  to  calculate  it^  diameter. 

We  have  hitherto  suppospd  the  earth  to  be  strictly  a  globe,  strictly  of 
the  same  width,  the  same  diameter,  in  all  directions.  A  billiard  ball 
mig'ht  afford  an  apt  illustration  of  a  globe,  or  a  spliere  as  mathematicians 
cail  it.  But  it  was  not  long  that  this  subject  had  attracted  the  attention 
of  learned  men  befoi-e  it  w  as  suspected  that  the  earth  was  not  a  true 
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globe.  Newtoii)  who  has  laid  the  foundations  of  astrouomical  scien^, 
with  his  extraordinary  sagacity  perceived  that  a  foody  revolring  on  an  axis 
at  a  eertam  fM^  tiBMSs  ^toiieiudB  abMktkely  rigid,  nuMt  alt6»  ito  idlape; 
and  Uiexe  wera  maoiif  Ibr  Bnpposmg  tbit  tlia  globa  had  at  oAe  time  beeD 
in  a  fluid  or  semi^fliiid  state.  Under  snob  an  hypothaaki,  he  aigned  that 
the  earth  could  not  possibly  be  quite  globular ;  that  the  parti  liuwt  diitani 
from  the  poles  on  which  it  revolved -»the  equatorial  parts — ^mnst  be  made^ 
by  the  influence  of  rotation,  to  protrude  beyond  what  they  would  do  if 
the  mass  were  quiescent.  He  was  followed  in  these  investigations  by 
Huygens  and  other  great  astronomers.  The  discoveiT  of  the  telescope 
took  place  about  that  time,  one  of  which,  made  by  Huygens,  was  123 
feet  long ;  and  with  the  aid  of  this  wonderful  instrument  he  peroeiyed  that 
the  bodj  of  the  planet  Jupiter  ibtoaUy  was  not  gkMar,  but  thai  It  was 
wider  in  its  eqnal(Aial  pliti  than  in  its  polar.  1^  alToided  An  argument 
of  a  species  wMdi  has  Awkys  bad  an  enormous  inflnenoe  on  the  human 
mind,  the  argument  by  tiumogy.  Arguing  from  analogy,  the  conclusion 
seemed  irresistible  that  the  ear&i  was  not  globular,  but  that  it  was  of  that 
figure  which  mathematicians  call  an  oblate  spheroid;  that  is  to  say,  of  a 
fonn  such  that  the  distance  between  the  two  points  round  which  the  body 
revolves  is  less  than  the  distance  between  the  two  at  right  angles  to  them, 
in  other  words,  the  polar  diameter  less  than  the  equatorial  diameter. 

I  have  said  that  in  measuring  a  true  globe  or  sphere  it  is  only  necessary 
to  measure  one  degree,  and  uatj  with  the  knowledge  of  one  degree,  we 
can  attain  to  the  Imowledge  of  the  whole.  Bnt  thut  is  not  tnie  of  the 
ttpheroid.  A  section  of  the  solid  body  so  called  is  represented  in  fig.  1, 
and  is  a  figure  called  the  ellipse.  It  is  not  tnie»  if  we  measure  a  single 
part  of  that  figure,  that  we  shall  be  able  to  say  we  knoW  the  whole ; 
because  all  its  pai-ts  are  not  equi-distant  from  the  centre,  and  the  degrees 
will  not  be  of  equal  lengths  in  all  parts*  of  it.  We  may  consider  an 
ellipse,  for  our  present  purpose,  to  be  made  up  of  an  infinite  number  of 
circles  differing  in  size.  Referiing  to  the  figure,  in  which  the  dark  line 
represents  an  ellipse,  we  see  that  a  small  circle  ABC,  whose  centre  is  X, 
eomoides  with  the  ellipse  at  A|  a  laiger  c&rde  0EP,  wliose  oentre  is  Y, 
coincides  with  it  at  E:  imd  *  lai*ger  slill  6HI,  whose  oentre  is  Z,  coin- 
cides with  it  at  H.  The  spaces  between  these  circles  might  hare  been 
filled  up  with  others,  gradually  increasing  in  sise,  from  A  the  moet,  to  G 
the  least,  curved  part  of  the  ellipse,  to  any  number,  until  at  every  point  of 
the  ellipse  a  circle  was  adajttcd  to  it.  We  may  consider  the  ellipse,  then, 
to  be  composed  of  an  infinite  number  of  circles  diffeiing  in  diameter; 
and  any  part  of  it  may  be  dealt  with  (that  is,  if  it  be  a  small  part)  as  m 
portion  of  a  circle. 

Referring  now  to  fij^.  2,  we  haye  two  circles,  whose  centres  are  re- 
Bpectirely  X  and  Z,  coinciding  with  the  mOet  and  least  cm^ed  pait  of  the 
ellipse.  On  each  of  these  dndeS  an  angle  tit  (any  angle  will  do)  is  laid 
off, — precisely  the  same  angle  in  both  cases.  These  angles  intercept  re<» 
spectively  the  arcs  AB  and  CD  of  the  ellipse.  We  see,  however,  that 
the  arc  CD  at  the  flattest  part  of  the  ellipse,  which  may  be  considered  to 
represent  the  pole  of  the  earth,  is  much  longer  than  the  arc  AB  at  the 
most  curved  part  of  the  ellipse,  which  represents  the  earth's  equator.  Nnw 
these  arcs  are  in  fact  arcs  c»f  a  meridian,  and  CD  a  difference  of  latitude 
of  20'>  at  the  pole,  whilst  AB  is  a  difference  of  latitude  of  20**  at  the 
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ef^uator.  But  it  h  f  ndent  that,  at  tbo  pole,  that  difference  of  latitude 
coiTesponds  to  a  greater  number  of  feet  than  the  same  diifference  of  latitude 
at  the  equator.  In  the  figure  the  ellipticity  or  flattening  of  the  earth  has 
been  much  exaggerated  for  clearness'  sake. 

If  then,  in  practice,  we  find,  at  or  the  pole,  that  one  or  any  number 
of  degrees  of  latitude  cohtainB  the  satiie  length  in  feet  as  the  same  nttmber 
of  degrees  of  latitude  at  the  equatot,  We  may  conclude  that  the  earth  is 
tndy  spherical.  But  if  we  find  that  the  degree  at  the  j^ole  contains  more 
feet  tiian  the  degree  at  the  equator,  we  shall  know  that  the  earth  is  not  a 
true  sphere  but  a  spheroid^  and  that  is  precisely  what  T^'e  do  actually  find. 
This,  therefore,  is  another  example  of  iuformatioii  indirectly  obtained  fxom 
the  properties  of  geometrical  figures. 

Thus  it  is  apparent,  that  to  measure  a  true  globe  or  sphere  one  measure- 
ment suffices;  but  to  measure  a  spheroid  two  are  indispensable.  Yet, 
though  two  measurements  suffice,  theoretically,  even  for  the  determination 
of  the  sbheroid^  there  are  pradical  reasons  for  multiplying  the  experiment, 
to  which  I  shsll  not  at  present  allilde.  Many  such  measurements  have 
accordingly  been  made.  One  in  Peru,  measured  many  years  ago,  was 
one  of  the  very  first  executed.  It  is  very  near  the  equator,  and,  therefore, 
very  valuable.  For  it  is  evident,  from  the  inspection  of  figs.  1  and  2, 
that  the  further  apart  we  get  the  two  measurements  the  better  ;  that  is  to 
say,  the  nearer  we  get  one  to  the  pole,  and  the  nearer  we  get  one  to  the 
equator,  the  better,  because  the  difference  between  them  is  then  the 
greatest  possible.  The  measurement  in  Peru,  on  the  west  coast  of 
South  America,  is,  therefore,  a  very  valuable  one  indeed,  because  it  is  on 
the  equator.  There  id  also  an  ate  mdatored  in  Sweden,  from  the  North 
Sea  tiirdugh  Eussia  down  to  the  mouths  of  the  Danube.  There  has  also 
been  one  measured  in  Italy.  There  is  also  a  very  valuable  6ne  in  France* 
There  has  also  been  one  at  the  Cape  of  Good  Hop6,  which  was  measured 
bv  the  celebrated  French  astronomer  La  Caille,  whose  work  our  Chairman 
subsequently  revised.  There  has  also  been  measured  an  arc  of  meridian 
of  great  importance  in  India,  regarding  which  I  may  justly  say,  and  I 
think  without  any  impropriety,  as  I  had  nothing  to  do  with  the  execution 
of  that  particular  arc,  that  it  has  no  equal  for  accuiacy  in  the  world. 

Kow,  having  got  So  far,  we  ^ee  how,  by  ascertaining  the  number  of  feet, 
and  by  knowing  the  difference  of  latitude  between  the  two  ends  of  the 
measurement,  We  can  tell  Ihe  size  and  general  form  6f  the  globe.  But 
how  are  we  to  make  that  measurement  ? 

I  think  veiy  few  people  will  persevere  in  the  attempt  to  do  it  in  a 
^straight  line  by  means  of  rods,  chains,  &c.  Such  a  thing  has  been  done. 
Buch  a  direct  linear  measurement,  about  100  miles  in  length,  was  executed 
in  17C1,  along  the  peninsula  between  Cheuapeak  Bay  and  Delaware  Bay 
in  North  America,  by  Messrs.  Mason  and  Dixon,  under  the  auspices  of 
the  Royal  Society.  It  was  for  the  purpose  of  determining  the  boundary 
between  Mainland  and  Pennsylvania.  They  measured  with  rods  in  a 
straight  line,  and  this  is  the  only  work  of  the  kind  ever  executed  in  that  way. 
Ihe  country  was  ^vourable.  lliere  are  veiy  few  parts  of  the  world  where 
such  a  thing  Could  haVe  been  done  without  enormous  expense ;  therefore, 
direct  linear  measurement  seems  to  be  out  of  the  question  in  most  cases. 
Now,  there  is  another  method  which  I  am  aware  is  well  known  to  many 
of  my  audience ;  but  in  the  sketch  which  X  am  giving  of  these  matter's 
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(Hud  time  doeb  uot  admit  of  more  tiiau  u  i>ketcii)  1  have  been  anxious  to 
make  myself  intoUigible  to  tbofle  who  are  less  aoqiudnted  witli  such  topics, 
as  I  widi  them  to  be  as  much  intetested  in  the  subject  as  mj  mare  leanied 
hearers.  There  is  then  another  method  of  ezemitiiig  measmmnents  on 
the  smface  of  the  earth  called  triangolatioii.  A  triiwgle  is  composed  of 
six  |>arts,  evidently.  There  are  three  comers  or  angles,  and  three  sides. 
Kow,  if  wo  know  the  three  angles,  that  Is  to  say,  if  we  know  how  mnch 
the  opening  nt  e;icli  corner  is.  we  shall  know  the  exact  shape  of  the 
trianpfle.  But  we  bliall  not  know  it.s  size,  because  we  can  draw  a  smaller 
-.  triangle  within  the  first  triangle,  having  precisely  the  same  angles,  hut 
.sides  of  very  different  length.  This  will  he  what  luaiheinaiicians  call  a 
skUht  triangle.  There  may  be  an  infinite  uund)er  of  tdangles  of  that 
ahc^  all  differing  in  sutf,  as  in  fig.  3.  To  determine  the  aiee  we  must 
know  tlie  length  of  one  side.  There  is  no  other  way  of  doing  it  It  is 
immaterial  which,  but  one  side  we  must  know,  and  knowing  one  side,  and 
any  two  of  the  other  five  elements, — either  the  oUier  two  sides  or  two  of  the 
angles,  we  can  tlien  calculate  rigorously  the  size  of  the  triangle,  that  is, 
tlip  rf's{>ectlve  lengths  of  its  sides.  This  is  a  very  simple  problem  in 
trigonometry,  on  which,  however,  a  great  doHl  depend^. 

To  carry  on  a  nieasiu'cment  of  the  kind  about  which  we  are  speaking, 
and  which  is  illustrated  in  fig.  4,  we  require  first  of  all  to  measure  the 
length  bf  one  side  of  a  triangle.  This  side  or  Ime  is  called  the  hate.  We 
will  suppose  the  dark  line  AB  to  be  the  base  measnred  in  some  way— I 
will  describe  how  presently*-that  we  know  its  lengiii  pieciBely  in  feet  and 
inches  with  the  greatest  accuracy.  Then  with  instnunente  called  Uieodo- 
lites,  such  as  those  on  the  table,  we  can  measure  the  size  of  the  angles 
CAB  and  CBA.  We  then  have  sufficient  data  enable  us  to  calculate 
the  length  of  the  two  remaining  sides  of  tiie  triangle,  viz.  BC  and  AC. 
That  is  u  very  iuiportant  piece  of  knowledge  t/)  have  gained,  because  the  side 
AC  forms  a  side  of  the  next  triangle  AC1>,  and  further  linear  measurement 
is  no  longer  necessaij;  the  side  whose  length  we  have  obtained  by  calculation 
is  as  aocmrately  known  as  if  it  had  been  measured.  We  know  then  tiiis  side 
ACf  and  can  measure  the  angles  connected  with  it  as  bef<»re.  We  can 
then  calculate  the  sides  AD  and  CD  of  the  next  triangle,  and  so  on.  I 
need  not  go  on  repeating  the  process,  it  is  the  same  thing  for  each 
triangle  ;  the  power  to  calculate  tlie  sides  of  these  triangles  is  transferred 
from  one  to  the  other,  and  there  is  scarcely  any  lii^iit  to  the  distance  to 
which  triangulation  may  be  thus  carried  on  from  one  measured  base  line. 

You  have  here  two  operations, — the  linear  measurement  of  the  base, 
and  tlie  measurement  of  the  angles  of  a  chain  of  triangles,  llie  tliird 
operation  is  the  deiemination  of  the  latitude  at  the  ^o  ends  of  the 
triangulation,  which  I  have  supposed  to  run  north  and  south. 

Now,  that  is  the  way  in  which  the  globe  is  actually  measured.  A  point 
is  fixed  upon.  A  base  is  measured  there  on  fine  open  ground,  and  its 
latitude  is  deteraiined  astronomically.  Triangles  are  then  selected.  Their 
angles  arc  measuied  with  the  theodolite,  several  hundred  miles  being 
sometimes  traversed  by  the  triangulation.  Wl u  n  a  convenient  point  has 
been  attained,  north  or  south  of  the  starting-puint  as  the  case  may  be,  tluj 
latitude  is  ugaiu  determined.  Tlien  the  dillerence  between  the  two 
latitudes  shows  us  what  proportion  of  the  earth's  circumference  we  have 
trarersed ;  and  it  is  reiy  eai^y,  with  a  knowledge  of  the  length  of  all  ih^ 
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sides  of  tlie  triangles,  to  ascertain  the  total  length  of  the  whok  chain. 
We  then  know  that  a  certain  number  of  degrees,  that  is,  a  certain  fraction 
of  the  earth's  cu*cumference,  contains  a  certain  number  of  feet.  This  is 
the  result  of  which  we  were  in  search  j  and  it  is  deduced  as  correctly,  I 
may  say  even  more  correctly,  by  a  measurement  made  by  means  of 
triangles  than  if  made  in  a  dizeet  line  witili  rods. 

The  measurement  of  the  base  is  a  most  important  operation,  as  it  is 
erident  that  if  that  be  not  eorrect  no  calculations  founded  on  it  can  be 
so.  I  do  not  think  I  am  wrong  in  saying  that  it  is  the  most  delicate 
and  difficult  operation  known  to  science.  There  is  no  operation  in  wliich 
Ko  much  delicate  manipulation  and  such  a  knowledge  of  the  properties  of 
matter  is  required  as  in  the  measurement  of  a  base  line  sm'tablc  for  such 
objects  as  we  are  considering.  Accordingly  an  immenae  amount  of  in- 
genuity has  been  bestowed  upon  the  subject.  Different  sayants  have  used 
different  appliances.  In  the  English  Ordnance  Survey  they  commenced 
with  wooden  rods  and  wooden  frames  having  very  delicate  adjustoi^ts ; 
they  then  tried  glass  rods ;  they  then  tried  steel  chsins.  All  these  have 
been  tried :  it  would  take  up  the  whole  of  the  time  allotted  to  me  if  I 
were  to  attempt  to  describe  tliom.  I  must,  therefore,  press  forward  to  tho 
last  apparatus  contrived  in  England  for  making  such  measurements,  of 
which  I  beg  to  show  you  a  moNlel.  The  subject,  I  have  said,  is  full  of 
clifficulties,  and  one  of  the  fii*st  and  greatest  is  that  which  arises  froin  the 
|X)wer  of  dianges  of  temperature  to  cause  the  expansion  and  contraction  of 
every  ibnn  of  matter  wiui  which  we  are  acquainted,  particularly  of  metals. 
Glass  rods  expand  and  contract,  although  very  slightly;  wooden  rods 
also  alter  their  dimensions,  but  from  causes  different  from-  those  which 
act  upon  metal,  and  in  a  less  regular  manner.  It  is  evidently  most 
important  that  we  should  be  able  to  know  how  much  the  rods  expand 
and  to  make  due  allowfince  for  the  error  that  would  creep  in  from  that 
cause ;  because,  although  tlie  operations  that  I  have  been  describing  are, 
compared  with  the  smallness  of  oui*  means*  very  large  operations,  still, 
compared  wiiii  the  size  of  the  earth,  they  are  veiy  small,  very  minute, 
indeed.  And  what  we  have  to  apprehend  is,  fliat^  in  making  an  error  in 
a  smell  part  of  the  earth,  that  error  will  be  multipEed  a  great  many 
times  bemre  we  arrive  at  the  entire  size  of  the  earth.  To  illustrate  tihis 
let  us  suppose  that  I  make  the  measurement  of  a  base  with  a  rod  ten 
feet  in  length,  and  that  at  every  rod  I  make  an  error,  from  whatever 
cause,  of  only  the  one-hundredth  part  of  an  inch;  this,  by  the  mere  pro- 
f  o^p  of  multiplication,  would  cause  an  error  in  ten  miles  of  four  feet  and 
a  half;  in  the  diameter  of  the  earth  it  would  cause  an  error  of  3500 
feet ;  and  in  the  circumference  of  the  earth  it  would  cause  an  error  of 
nearly  11,000  feet,  or  more  than  two  miles,  and  that  arising  only  from 
an  error  in  each  rod  very  little  more  than  twice  the  thidoiess  of  a  sheet 
of  paper.  Hence,  it  is  apparent  that  the  operation  in  question  is  a  very 
deUci^  one  indeed. 

Idinnot  enter  into  all  the  causes  that  may  introduce  error  in  such 
measurement.  The  chief  one,  as  I  have  said,  is  expansion.  I  will  now 
rndearour  to  explain  the  form  of  apparatus  T^hich  has  last  been  employed 
for  overcoming  this  diriiculty.  This  apparatus  is  the  invention  of  the 
late  Colonel  Colby  of  the  Hoyal  Engineers,  and  it  is  well  known  in  tb^ 
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scientific  worlH  as  Colby's  Compensating  Base-line  Apparatus.**  It  {% 
with  this  apparatus  that  all  the  later  bases  of  the  Ordnance  Survey,  and 
all  those  of  the  modern  portion  of  the  Indian  Surrey,  seven  in  nmnber, 
have  been  measared. 

I  shQuld  here  explaia  that  I  have^  plaoM  this  apparatne  in  a  sloping 
position  in  order  to  make  it  more  fifliMe  to  the  andienee,  and  liiat,  whm 
m  nse,  it  rests  level.  I  should  Idso  e^l&in  that,  for  want  of  room,  I 
hare  been  obliged  to  have  the  model  made  half  the  real  size.  In  actual 
use  these  bars  are  ten  feet  long.  Now  yon  see  here,  fig.  5,  two  bars, 
AB  and  CD,  connected  in  the  middle  iniraoveably  by  a  block  of  metal 
E,  and  caiTyiug  at  their  extremities  two  tongues  (as  they  nra  called), 
F  and  G,  at  right  angles  to  them.  At  the  extremity  of  each  tongue 
there  is  a  small  dot.  In  the  real  apparatus  there  is  a  piece  of  platinum 
let  into  each  tongue  :  npon  the  platinum  is  made  a  very  minute  dot  with 
the  finest  needk,  to  mhnlte  as  to  be  soaroely  Tifeible  to  the  naked  eye. 
Ihe  problem  requires  that  these  two-  dots  should  remain  always  the  same 
distance  apart^  in '  this  model  five  feet,  and  in  the  real  apparatns  ten 
feet.  The  bars  are  represented  in  fig.  5  in  what  I  may  call  their  normal 
state,  that  is,  at  a  certain  temperature  agreed  upon,  say  62'*;  the  tongues 
fire  exactly  at  right  angles  to  the  bars,  and  their  dots  are  exactly  ten  feet 
apart.  Now,  the  temperature  of  the  air  is  constantly  changing,  and  it 
cannot  change  in  the  slightest  degree  without  altering  the  dimensions  of 
almost  everything  in  the  world,  and  particularly  those  of  metals.  Accord- 
ingly, these  bars  expand  as  they  get  hotter,  and  the  tongues,  which  before 
were  exactly  ten  feet  apart,  become  now»  nnder  this  Change  of  dimemdons 
in  &e  bsinf,  wider  asmoider,  as  in  fig.  6.  That  is  what  wCddd  happen  if 
both  the  bars  were  made  of  the  same  kind  of  metal.  Snch  a  defect  wonld 
he  fatal  to  our  measnrcment.  But  by  an  ingenions  arrangement  that 
defect  is  corrected. 

Though  all  metal?  expand  by  heat,  all  do  not  expand  equally.  For  a 
given  increase  of  heat  brass  'expands  more  than  iron,  in  the  proportion  of 
about  5  to  3 ;  that  is,  the  same  amount  of  heat  which  would  make  a  brass 
bar  expand  5  inches  would  make  an  ii'on  bar  expand  only  3  inches. 
Taking  advantage  of  this  pecuKar  property  of  the  two  metals  in  q^uestion, 
&e  bar  AB  furthest  from  the  dots  is  made  of  brass,  and  CD,  that  nearest 
to  the  dots,  of  iron.  The  tongues  are  not  rigidly  connected  wi^  the  bars, 
but  have  pivots  at  a  and  b  (vide  fig.  7  on  a  lai^er  scale)  which  admit  of 
slight  play.  The  length  of  ^e  tongues  is  an  important  matter.  Referring 
again  to  fig.  7,  the  proportion  between  a  c  and  6  c  must  be  the  same  as 
the  proportion  between  the  expansions  of  the  two  bars,  namely,  as  5  to  d ; 
in  otlif^r  words,  if  a  c  is  5  incbps  then  b  c  must  be  3  inches. 

The  effect  of  these  aiTangements  in  shown  in  fig.  8.  The  iron  bar  CD 
is  ill  the  same  state  of  expanssion  from  heat  as  in  fig.  6,  but,  whilst  the 
iron  bar  has  been  lengthening  so  much,  the  brass  bar  has  lengthened  more, 
and  the  two  bars  being  now  different  in  length,  the  tongues  are  compelled  to 
assume  an  oblique  direction,  which  brings  the  dots  at  their  extremities  to 
exactly  the  same  distance  apart,  tIz.,  10  feet,  as  at  first  in  fig.  5*  What 
is  true  of  the  expansion  of  the  bais  by  heat  is  equally  true  of  tiieir  con- 
traction by  cold,  so  that,  if  the  proportions  have  been  carefully  attended  to, 
the  dots  at  the  extremities  of  such  compensation  bars  should  always  remalti 
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sensibly  at  one  And  the  same  dietaiice  asunder.  The  expansion  of  the  bars 
and  tbe  consequent  obliquity  of  the  tongikes  hM  been  greatly  exaggerated 
in  the  figure  for  the  sake  of  clearness. 

There  remains  still  another  requirement.  The  measurement  in  carried 
on,  liot  irith  <me  suok  domponmon  bat,  m  bm  dMaribed^  bttt  with 
(Mferal  plaeed  in  a  line.  Bui  there  will  be  •  Very  peroeptible  inlenral 
between  ^e  dots  on  two  adjaeent  bate,  as  ift  fig.  9.  How  is  this  intertal 
to  be  filled  up?  In  this  manner:  Two  powerful  microscopes  A,  B,  fig.  10, 
are  counected  by  means  of  two  bars  CD,  EP.  These  bars  are,  one  of  brass 
the  other  of  iron,  and  the  length  of  tlie  microscopes  is  proportioned  to  the 
expansions  of  the  bars,  exactly  as  the  toiigues  were  in  tlie  case  just  described. 
This  counteracts  the  effects  of  expansion  in  their  case  also,  and  keeps  them 
always  at  an  effective  ilistanoe  apart  of  6  inches.  A  fine  cobweb  is  fixed 
in  each  microscope ;  one  microscope  is  placed  orer  the  dot  at  the  exti  emity 
of  one  of  the  lO^ftKrt*  bars,  and  the  next  bar  ia  then  moted  np  until  ite  dot 
is  nnder  the  other  iniotOBcope,  and,  the  dote  bein^  made  to  coinoide  with 
the  cobwebs  of  the  mioroscopes,  they  must  be  exactly  6  inches  apart.  All 
the  bars,  of  which  mx  ai!e  tisnaU^^  employed,  are  iAkviB  Optieaily,  as  it  were, 
linked  together. 

The  compound  bars  which  have  just  been  described  ar6  those  which  are 
used  for  measuring  the  bfeee,  but  it  would  not  do  to  trust  to  their  preserving 
the  same  len  cth  under  all  circumstances,  as  they  are  subject  to  a  great  deal 
of  handling.  There  is  accordingly  another  bar  laid  apai't  expressly  for  the 
purpose  of  testing  these  measuring  bars.  It  is  a  bar  of  iron  with  very  fine 
dots  upon  it  at  its  extremitiesi  10  feet  atnnder,  and  it  is  ascertained  how 
much  that  bar  expands  for  one  degree  of  Fahrenheit's  thermometer-«-a 
most  deHcftte  opera1ion,-^bnt  when  onCe  accomplished  it  is  supposed  to 
stand  good  ftnr  ercr.  Then  in  the  conrse  of  the  measurement  of  a  base 
the  compensating  bars  are  frequently  compared  with  the  standard,  and  the 
length  corrected  thereby,  due  allowance  being  made  for  changes  in  the 
standard  caused  by  temperatin*e. 

Fig.  11  is  a  feivetch  showing  how  the  measurement  is  actually  carried  on. 
These  bars,  which  you  now  see  in  the  model  and  figures  exposed  in  order 
to  explain  their  constmction,  are  in  reality  encased  in  long  wooden  boxes. 
In  practice  we  nse  six  such  bars.  Airr  nnmber  might  be  nsed,  bnt  (hat  is 
found  to  be  a  contenient  number.  Ihere  are  six  bars  and  six  pairs  of 
microscopes;  therefore,  the  bats  being  10 feet  and  the  microscopes  6  inches, 
the  total  length  of  the  whole  apparatus  when  put  together  is  63  feet.  Yon 
see  in  the  sketch,  beginning  at  the  left,  first,  a  bar  with  a  pair  of  micro- 
scopes at  the  end  of  it;  then  we  linve  another  hnr  find  another  pm'r  of  micro- 
scopes at  the  end  of  that;  then  another  bar  and  another  pair  of  microscopes', 
and  so  on  ^vith  the  whole  six.  There  is  an  observer  at  every  pair  of  micro- 
scopes, and  all  these  observers  act  in  concert.  You  must  suppose  the 
measm-ement  to  be  proceeding  in  a  direction  from  left  to  right.  The  first 
thing  to  do  is  to  prepare  the  ground,  Which  is  selected  as  level  as  possible, 
and  as  ftee  as  amy  ne  horn  watercourses,  sWamps.  and  inequalities,  and 
Ifenerally  from  six  to  eight  miles  in  length.  It  is  men  deai  e  l,  and  a  sort 
of  path  made  along  it,  the  ^traightest  that  can  be  made,  and  the  vegetation 
carefully  removed  in  order  that  the  instruments  may  stand  on  the  solid 
earth  and  not  be  subject  to  the  tremor  which  would  occur  if  they  stood  on 
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TOots  and  grass.  Then  a  special  party  is  appointed  to  lay  out  tlie  base 
along  the  centre  of  tliifi  grouuil,  in  aa  btraight  a  line  ihay  cau  make  it. 
They  place  on  this  line  the  supports  for  the  ban»  trestles,  eadi  bw  resting 
upon  two,  as  may  be  seen  in  the  sketch.  Ih^n  another  party  is  detidlra 
to  carry  tiie  tents;  for  an  •ppantas  of  this  sort  wonld  be  y&j  difficult  to 
use  indeed  if  subject  to  the  heat  of  the  direct  rays  of  the  stm,  which  ate 
never  allowed  to  fall  upon  it  when  in  use.  There  are,  therefore,  tents  over 
the  bars.  There  are  two  sets  of  tents,  in  order  that  there  may  be  one  set 
ready  for  the  moving  on  of  the  bars.  The  bars  then  have  to  be  levelled; 
they  are  placed  upon  tlie  trestles.  These  are  pro-vided  with  a  veiy  ingenious 
brasii  apparatus  for  levelling  the  bars  and  placing  them  truly  in  line. 
Each  bar  is  levelled;  it  has  three  levels  for  tlte  purpose.  Each  pair  of 
microscopes  is  also  leTelled;  tlien  each  bar  is  aligned  by  the  obserrer 
(represented  at  the  left  of  tlie  sketch)  irith  an  instriiment  somewhat  like 
a  tiieodoUte,  contrived  expressly  for  the  pnipose,  and  called  a  "  boning 
instrument,"  by  means  of  which  he  informs  any  man  in  charge  of  a  bar 
whether  his  bar  is  to  the  right  or  to  the  left,  and  they  are,  with  his  help, 
brought  mathematically  into  the  same  line.  Then  the  man  at  the  rear 
microscope  starts  from  the  point  denoting  one  end  of  tlie  base— usually  a 
line  dot  made  in  metal  iml)edded  in  stone, — he  looks  at  it  througli  the 
central  telescope  fixed  between  his  microscopes  (G  in  hg.  10);  he  moves 
the  bar  with  the  telescope  attached  to  it  untU  the  dot  fixed  on  the  ground 
is  exactly  in  correspondence  with  the  spider  wire  <^  Mb  telescope.  Then 
the  other  men  more  np  their  bats  till  the  optical  connection  is  made  in 
each  case,  in  the  way  that  has  already  been  described,  the  aligning  and 
levelling  being  also  «iaintained  correct.  At  last  it  is  all  satisfactorily 
settled,  and  the  man  at  the  last  microscope  (at  the  light  of  the  sketch) 
adjusts  a  dot  on  a  solid  inoveBl>le  cast-iron  stand,  called  a  "  register," 
exactly  under  the  wire  of  his  telescope.  When  that  is  done  the  bars  are 
taken  up,  and  the  dot,  whicli  has  just  been  lixed  by  the  man  at  the  right 
of  the  bkett'li,  becomes  the  staiting-poiut  for  the  next  set  of  bars,  lu  that 
way  the  measurement  is  carried  on,  as  it  might  be,  with  a  pair  of  gigantic 
compasses  63  feet  long.  A  system  of  regular  drill  and  word  of  command 
regiuates  the  whole  operation,  which  is  more  like  a  military  movement  than 
a  scientific  undertaking. 

The  base  line  having  been  measured,  the  triangulation  is  then  prO' 
eeeded  with.  The  instruments?  are  set  up  at  the  extremities  of  tho  base, 
and  the  angles  arc  measured.  The  iinpfii-tnnco  of  accuracy  in  the  mea- 
surement of  the  angles  is  of  course  extreme,  as  tlie  smallest  variation  in 
the  angles  will  alter  perceptibly  the  lengths  of  the  sides  which  compose 
them.  And,  if  the  lengths  of  the  sides  arc  altered,  the  total  length  of  the 
whole  chain  will  be  wrong.  Ther^re,  vei7  laige  and  deHcately'-oontriTed 
instraments  are  constructed  for  the  purpose  of  measuring  these'  angles. 
Theinsti-ument  with  which  the  great  mendional  arc  in  India  was  executed 
had  a  eu^cle  tlurty*six  inches  in  diameter ;  it  had  a  telescope  four  feet  long 
nearly :  it  had  the  most  delicate  appliances  for  regulating  every  part ;  and 
it  was  so  ponderous  that  it  took  twenty-four  men  to  cairy  it.  That 
instrument  had  to  be  carried  up  the  highest  moimtains,  across  i  i  \  ers  and 
deserts,  wherever  the  necessities  of  the  triangulation  decided  liiat  it 
must  go. 
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Wc  call  a  chain  of  triangles  a  series."  A  series  may  be  of  two 
kinds,  a  sinyie  or  a  double  series.  Fig.  4  represents  a  single  series,  the 
ftmaigement  of  which  is  Teiy  evident;  fig.  12  represents  a  double  series. 
Him  miy  look  « little  moire  complex,  btit  it  u  also  quite  simple  when 
imaljsei  hi  ihe  fint,  Ae  flingle  smes,  we  deal  witii  each  tmagle  sepa- 
rately;  in  the  other,  the  double  series,  >V6  treat  tlie  triangles  as  eompoiieiits 
of  the  compound  figure  into  whidi  they  enter,  and  deal  with  each  sudi 
compound  figure  independently,  completing  the  calculation  of  one  figure 
before  we  proceed  to  calculate  the  next.  In  fig.  12  we  have  n  chain  of 
hexagoiw.  In  calculating  these  we  have  the  means  of  improviug  and 
checking  our  result,  by  obtaining  two  independent  values  or  lengUis  for 
the  sides  CD,  EF,  and  GH,  which  connect  the  hexagons,  and  wMch  are 
etBed  sides  of  eo/nfiimiitkm.  For,  starting  from  the  side  AB,  which  we 
suppose  to  liATe  been  measured,  we  ean  caleolate  the  triangles  1,  2,  3,  and 
4,  round  by  tiie  tigbt,  and  so  deduce  the  length  of  the  ade  of  continuation 
CD  ;  this  is  one  value :  we  can  then,  starting  as  before  from  the  side  AB, 
calculate  the  triangles  1,  5,  6,  and  4  round  by  the  left,  and  so  deduoe 
a  second  ralne  for  the  side  of  continuation  CD.  The  two  lengths  so 
obtained,  in  good  work,  often  agree;  but  there  is  sometimes  a  trifling 
difference,  in  which  case  the  mean  of  the  two  is  adopted,  as  being  probably 
more  correct  than  one  would  be.  Having  thus  obtained  a  good  value  for 
the  side  of  continuation  CD,  we  employ  it  as  the  base  with  which  to  cal- 
culate tlie  next  hexagon,  and  so  on  thfongfaout  the  chain.  Ilioiwh  our 
oalcnlatbns  are  not  conducted  ezactiy  in  tins  manner,  the  above  wiU  serve 
to  show  how  a  double  series  serves  to  check  the  work.  Other  figures, 
besides  hexagons,  such  as  pentagons,  heptagons,  and  quadrilaterals,  are 
also  employed  in  a  double  series.  The  modem  works  executed  in  India, 
«^inee  Sir  George  Everest  introduced  his  system,  have  almost  invflriably 
been  executed  with  a  double  series.  The  svstem  entails  more  difticultv  in 
laying  out  the  triangnlation,  and  a  greater  amount  of  labour,  but  it  oreatly 
diminishes  anxiety  by  affording  vei)  satisfactory  proof,  as  the  work  pro- 
ceeds, of  its  ezaotitncfe. 

I  will  not  detain  you  much  longer.  I  hare  one  point  more  to  dwell 
upon,  and  tiien  I  have  done  for  to-day.  When  our  triangnlation  crosses 
hiUs  we  are,  as  it  were,  surveying  on  velvet*  We  have  there  natural 
eminsnoeB  ^m  which  we  obtain  a  fine  and  distant  view ;  we  are  placed 
in  a  pure  atmosphere,  and  our  signals  are  easily  seen.  It  is  a  very  agree- 
able work,  indeed,  to  cany  on  in  a  fine  eonntry.  if  there  are  hills.  If 
there  are  plains  it  is  different.  A  very  great  portion  of  Sir  George 
Everests's  triangnlation  in  central  India  was  across  extensive  plains,  where 
the  country  one  dead  monotonous  level  for  hundreds  of  miles.  Under 
such  ciroumstanoes  we  are  placed  in  a  ^emma.  Let  fig.  13  represent  a 
poriaoh  of  the  globe ;  let  A  be  a  point  selected  for  the  end  of  one  of  the 
sides  of  the  triangles ;  let  B  be  another  at  the  otJier  extremity  of  that  side. 
Kow,  it  is  perfiBCtly  evident  that  these  two  points  cannot  be  seen  frcon  each 
other,  as  they  should  be,  because  the  i*otundity  of  the  earth  intervenes. 
We  ftre  therefore  constrained  to  build  at  eadi  point  a  tower ;  and  the 
observer,  with  his  instmment  0  placed  on  one  of  the  towers,  can  then  see 
an  object  D  placed  on  the  other.  In  the  plains,  therefore,  at  the  ex- 
tremities of  every  side  of  each  triangle,  it  is  necessary  Lu  erect  niasbivc 
towers,  from  30  to  1 50  I'eet  high,  according  to  circumstances,  aud  of  such 
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propoi-tious  as  to  fit  it  to  bear  many  obserrers,  six  or  eight  mcU)  a  con- 
udmble  tent,  and  the  larg^  pond«ioq«  instroiiiMit  of  whkk  I  lam 
spoken,  and  capable  of  bearing  all  thai  welglit  willi  tilte  «xtreme  imno* 
Inlify  Keqmred  for  taking  eieeaaively  delicate  obeerfations.    Tbw  addf 

greatly  to  the  difficultiM,  the  anxieties,  and  the  cost  of  the  work. 

I  shall  not  dwell  now  upon  the  method  in  which  the  latitudes  are  deter- 
mined, as  it  would  oocnpy  too  mueh  space ;  bnt  they  are  determined  by 
astronomical  meanti.  fcir  George  Everest,  in  order  to  ascertain  what 
dilTerence  of  latitude  there  was  b  etween  u  point  near  Beder,  a  well-known 
town  in  India,  and  a  point  near  the  foot  of  the  Himalayas,  took  observa- 
tions with  two  magniiicent  iu^Uiunuutd  biiaultaueously.  There  was  a  party 
ol  obMmn  ai  eadi  Untnuneat^  a&d  they  ohsemd,  tiie  same  stats-  «t  tiie 
same  tnomeiiti  thaiel^  eid^rtiny  many  aoaroes  of  etroar.  Two  thonaaad 
seven  hundred  and  forty-eigkt  oheamtiona  weve  taken  to  aaoeitain  the 
dilferenea  of  latitude  betvaan  those  two  points  es^.  I  ta&ay  nnhesi- 
tatingly  assert  that  no  geographical  element  is  so  well  known  as  the 
difference  of  latitude  of  the  extremities  of  that  arc.  I  can  ^ny  thi?,  f^r  I 
had  nothing  to  do  with  it;  I  entered  the  department  after  that  operatiou 
was  completed. 

The  result  of  operations  siieh  as  those  which  I  have  attempted  to 
describe,  carried  on  in  different  parts  of  the  world,  is  simply  this :  We 
come  to  tiio  knowledg«  tkat  tiie  earth,  nutead  of  being  globular,  instend 
of  being  n  trae  apboie,  is  n  Httle  flattenad.  It  Is  leas  in  dimater  between 
the  north  and  south  poles  than  it  is  in  a  line  passing  tihioogh  the  equator. 
That  difference  may  be  represented  by  the  fraction  ono-three-hundredth 
nearly  The  equatorial  axis  is  to  the  polar  azia  as  299  to  298 ;  not 

a  ETTcat  difference  it  is  true.  The  equatorial  axis  is  in  miles  7926  and 
rather  more  than  a  half,  the  polar  axi'^  is  a  little  more  than  7899  miles. 
The  difference,  therefore,  between  tiie  two  diameters  is  a  Kttle  less  than 
25  miles.  It  is  not  considered  that  the  enormous  labour  which  is  implied 
by  yarious  measurements  ^at  have  been  made  in  different  ptu^  of  tho 
globe,  of  which  the  above  is  tiie  result,  has  been  thrown  away.  On  the 
ooalfaiy,  mora  meaaorsments  are  reqidred  to  ascertain  with  still  grsnter 
aecnnMy  this  point.  Though  there  is  so  Httk  difference  in  length  between 
ike  taw  imsa  defining  the  earth's  dimanaions,  still  that  little  dilPereaee 
18  of  immense  importance  to  astronomy.  And  the  men  who  hare  ex- 
hausted their  strength  and  bestowed  their  whole  mind  upon  thi*;  subject  in, 
order  to  arrive  at  what  appeai-e  but  a  few  insignificent  ligures,  truly 
deserve  well  of  their  fellow-men. 

Thb  Cbajbmaf  :  You  will  agree  with  me  that  we  ought  to  return  our 
tkanka  to  Cdonel  Staanff e  ibr  tbe  htininoas  and  inlmmg  aeoomit  ke 


eating  ait  all  shows  great  skill  on  the  part  of  the  lecturer.  Teiy  few 
people  eonld  accomplish  bo  arduous  n  task;  for  mathematics  are,  generally, 
a  very  dry  subject,  and  it  requires  a  partictilar  talent  to-  be  able  io 
overcome  that  dnmess.    We  return  our  thanks  to  Colonel  BtraT^cre. 

Colonel  Strange  :  I  am  much  obliged  to  yon  for  the  kind  way  in 
which  you  have  received  my  remarks.  I  beg  to  inform  yon  that  the 
subject,  which  is  by  no  means  completed  in  this  lecture,  will  be  resumed 
naail  Friday. 
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Ootmt  Sir  OEOROE  SYSSBSST,        ^,BJLf  la  the  Gbair. 

Lt.tOmi.  &TRANOE :  Sir,  LadiiSy  and  Gentlemen.— In  ihe  lecture  that  I 
had  the  honour  of  deliyeringhere  lastweek,  I  made  the  assertion  that  Geodesy 
is  a  subject  Tery  little  known.  I  wish  to  justify  ha^s-ing  done  so,  as  I  do 
not  desire  it  should  be  thought  that  gcod(  sisls  arrogate  to  themselves  any 
superiority  over  other  scientific  persona,  or  that  we  claim  for  our  science 
gi-eater  difficulties  than  belong  to  all  sciences.  The  fact  is,  liiat  any 
blanch  of  science  cultivated  to  the  poiiit  of  perfection,  or  even  to  a  point 

near  perfection,  um%  b«  hotoubM  «ith  dificaUdM.  I  belkfia  wm* 
aidirad  in  thsl  Mmm,  tste  equidly  diffioilt.  Hor  do  I  fmtad  to  wmy  that 
tito  scieiitiGc  investigaftioiuiwe  are  new eouideniig  lure  more  important 
ihaa  eiher  p^ywcal  or  matlmwtical  researches.  "Ac  Tarians  branches  of 
seienoe  are  only  piola  a  great  whole.  They  relate  to  a  knowledge  of 
the  works  of  creation ;  and,  as  such,  every  part  is  of  equal  importance 
with  its  fello^v  part.  But  1  have  to  cx|:)luiu  ^vhy  I  ?aid  that  Geodesy  was 
httie  known,  and  how  it  comes  to  be  little  known.  We  see  amatcui-s 
distinguishing  themselves  in  different  departments  of  bcience, — ^in  natural 
histoi^,  in  chemistry,  in  geology,  in  mechanics,  in  astronomy.  We  know 
that,  provided  the  skiU  be  adequate,  aid  flu  leeolstiin  to  aaMnd  atrang 
eaongh,  a  great  deal  aoay  be  doD»  i&  aoieiioe,  eirea  with  rvf  imaH  neaiie. 
We  knew  tiiat  some  of  the  greatest  facts  ia  ebaodftry,  for  metaiiee,  have 
been  detei-miudd  and  plaepd  on  a  footiBg  that  caanot  b#  afaaken,  by  Wool* 
laston  and  other  great  men,  with  means  that  in  these  days  would  be  called 
the  rudest.  Woollaston  worked  with  a  few  wine-glasses  and  test-tubes. 
We  know,  too,  that  in  aftrou  niy  private  individuals  have  erected  obser- 
vatories, and  have  rendered  great  benefit  to  science  by  their  diiieoveries 
and  researches.  I  need  only  mention  Lord  Rosse's  name,  Mr.  Groom- 
bribe's,  Mr.  X^assells's,  and  Dr.  Lee's,  to  show  that  an  amateur  may  vie 
in  the  ezoelleiiee  ef  hii  iwmHa  with  even  prefeiaioiial  aetahBahmeiita. 
Bat'thera  ia  tbia  diffinanoe  balwaaa  Qeodeay  and  moai  oAfa^  bnaMfaas  of 
sciencc'-'thai  it  eaBUOt  be  prosecuted  with  email  means,  and  that  I 
beBeve  ia  the  reas(m  why  it  ta  io  tittle  knowB.  Geodesleal  eperalifma  are 
necessarily  carried  on  upoft  a  large  scale.  I  spoke  to  you  of  measuring 
(loyrees  of  the  meridian,  not  one  degree,  bnt  many  degrees,  traversing 
himdrpd^  of  miles.  Such  operations  roqniro  a  large  forco  of  men,  most 
expensive  instruments,  and  the  wliole  maintained  ibr  many  years.  They 
also  require  that  free  access  bhould  be  given  into  the  dominions  of 
adjoining  nations.  Political  considerations,  therefore,  are  brought  into 
'ae«l0n.  Ihe  leaalt  ia  tiiat  it  la  a  Iffaaeh  of  adenoa  eleaed  to  hidifidiial0| 
and  which  can  only  be  prosecnted  by  the  resources  of  a  state.  That  the 
reaaoi,  I  afpahend,  wky  so  little  is  known  of  Geodesy.  And  as  there 
are  no  private  eohprators  of  the  science,  and  therefore  but  a  smaU  demand 
for  its  literatmre,  the  books  that  treat  of  it  are)  almost  without  0aeaplio%' 
of  a  dry  profession  r1  chnrncter. 

I  tl^nk,  beiofe  enteziug  npon  any  new  matter,  1  ought  to  reeapitalata 
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briefly  what  I  laid  (I ami  in  mr  fii-st  lecture.  I  first  showed  that  the  earth, 
if  A  true  sphere^  can  be  iiiea^,ured  by  means  of  oue  geodesical  arc.  I 
then  showed  that,  for  a  tpheroid,  which  it  is,  two  arcs  are  absolutely 
mditpcDMble.  I  also  showed  thut  each  arc  consists  of  tiiree  distinct 
parts-<^o  latitndes,  one  at  each  end,  the  base,  and  the  triaaguktion. 
I  did  not  dwell  ptttiealarly  upon  the  necessity  for  ascertaining  &it  such 
operations  ave  accurate ;  nor  did  I  touch  npon  the  tests  that  aie  applied 
to  them  for  the  pHrjic^e  of  nscertaining  their  acctiracy.  There  are  princi- 
pally two  tests  Tvhidi  arc  applicable  to  such  works.  Tliese  tests,  like  filmost 
every  other  U<t  iti  science,  are  but  relati?e.  The  first  test  is  the  triangular 
test;  the  secr»n(l  iq  the  ftneor  test.  Tlie  triangular  test  is  this:  it  is  a 
lui  t,  capable  of  the  strictest  demonstratiuu,  that  the  tiiree  angles  of  a  plane 
triangle,  llial  is  to  say,  a  triangle  described  on  a  perftctljr  flat  surface,  if 
added  together,  are  equal  to  180  degieos,  or  two  right  angles.  When 
described  upon  a  spherical  snrface  they  are  equal  to  that^  with  the  addition 
of  a  small  qnantityf  easily  determined,  called  the  spher^  excess."  Now, 
here  we  have  a  means  of  ascertaining  whether  the  three  angles  which  we 
Imvo  measured  with  our  theodolite  are,  when  summed  together,  of  the 
right  amount.  They  should  equal  180  degrees,  plus  a  small  quantity, 
which  is  generally  not  more  thnn  two  or  three  seconds;  bur,  smrill  as  it 
is,  it  must  not  be  disregarded.  2soWj  Uiis  test  only  shows  that  ilie  dum  of 
the  three  angles  is  correct  It  does  not  show  that  taeh  angle  is  correct, 
and  that  must  be  borne  in  mind.  It  is  there  that  the  test  fails;  and  it 
is  there  that  we  have  no  test  hot  that  of  inference. 

Now,  applying  this  test  to  some  worics  with  which  I  am  most  familiar^ 
we  get  this  result.  In  the  northern  part  of  the  great  meridional  aie  of 
India,  which  commences  at  Beder  and  ends  at  the  foot  of  the  Himalayas, 
tliere  nre  152  triangles,  and  it  is  found  that  the  difference  between 
the  sums  of  the  angles  of  these  triangles  and  the  number  which  tliey 
sliould  represent,  that  is,  the  average  error  of  all  those  triangles,  is  not 
quite  nine-tenths  of  a  second.  Now,  a  second  of  arc  is  a  quantity  so  very 
minute,  that  reiy  few,  I  suppose  scarcely  any  but  professional  persons, 
have  efrer  appreciated  it.  The  arerage  of  tiiis  great  work  gires  an  enor 
of  about  nine-tenths  of  a  second.  If  we  distribute  that  equally  between 
the  three  angles,  then  the  average  of  the  angles  may  be  inferred  to  be  tmo 
within  thr PC  tenths  of  a  second,  which  is  an  excessively  minute  error. 

Another  work,  the  greater  part  of  which  1  had  the  honom-  to  execute,  was 
the  "Great  Louoitudinal  Series,"  which  commences  at  Seronj,  in  Central 
India,  and  tenniiiates  at  Kurrachee  in  Scinde.  It  is  about  670  miles  long, 
and  it  contains  173  triangles.  The  triangular  error  was  a  fraction  less 
than  what  I  haye  just  stated,  showing  the  great  consistency  in  these  ope- 
wtions,  earned  on,  as  they  all  are,  on  the  same  system.  Ilhat  is  the  <n- 
angular  test,  and  when  mtlied  to  a  laige  number  of  triangles  it  is  a  tery 
trustworthy  test  But  still,  as  I  have  obser7ed,  it  is  not  condusiye  with 
respect  to  any  one  angle. 

Tlie  linear  test  is  different.  I  purposely  nvoideri  in  my  first  lecture, 
referring  to  the  fact,  that,  in  all  geodesical  (j^h  rations,  it  is  usual  not  only 
to  measure  a  base  line  at  the  coiiniiencement  of  an  arc  or  series,  but  also 
one  at  its  temiination.  Both  are  represented  in  fig.  4  l»y  the  dark  lines 
AB  and  JK.    The  reason  for  having  two  ba«>e  lines  measured  in  very 
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simple.  Tlip  operations,  ^ye  will  say,  commence  from  the  base  AB,  which 
is  called  the  base  of  origin.  The  tiiaugles  «are  carried  ou  northwards,  and 
computations  arc  made  of  the  lengths  of  the  sides  of  erery  one  of  the 
triangles  of  the  chain,  extending  in  some  cases  over  six  or  seren  hundred 
miles  without  a  single  linear  measurement  being  made,  tliut  is  to  say,  a 
me&Btirement  of  feet  and  Inchee,  not  one ;  until,  in  a  farcfiiiable  locaUtf, 
anofher  base  line,  JE,  called  the  base  of  MnjfSGatibft,  is  measnredy  cones- 
ponding  with  the  side  of  one  of  these  triangles.  If  there  is  any  important 
error  in  the  work,  it  will  be  found  that  the  length  of  the  side  of  that 
triangle  given  by  the  calculation,  and  the  length  of  the  same  side  given  by 
the  actual  measurement,  will  differ  considerably.  This  is  the  Ivmxr  test. 
It  generally  exposes  a  small  want  of  agreement  even  in  the  best  works. 

Now,  in  the  work  in  which  I  was  engaged,  it  >Yas  found  that  the  verifi- 
cation in  ^uealiua,  at  the  end  of  the  work,  assigned  a  discrepancy  to  tJie 
amoimt  of  one  inch  and  nearly  two-tenths  per  mile  of  that  work,  that  is  to 
saji  that  eveiy  mile  in  the  work,  instead  of  being  exactly  one  mile,  was 
one  inch  and  two-tenths  less  than  a  mile.  In  the  great  meridional  arc  the 
errors  were  even  smaller.  In  the  nordiem  section  of  it,  from  8eronj  to 
Dchra,  at  the  foot  of  the  hills,  the  error  was  only  nine-tenths  of  an  inch 
per  mile.  In  the  southern  portion,  which  I  think  T  may  say  stands  with- 
out an  equal  in  tlic  world  as  a  geodesical  performance,  commencing  at 
Beder,  and  terminating  at  Seronj,  the  error  was  only  five-tenths  of  au 
indi — half  an  inch  per  mile.  Now,  let  any  body  go  into  an  open  plain 
and  set  up  two  fine  marks  representing  a  mile,  and  then  by  the  side  of  that 
half  an  inch,  and  he  would  then  hare  some  idea,  by  comparing  these  two 
qnantitiee,  of  the  extraordinaiy  aocnracy  attending  tiiese  operations. 

Then,  Ihoi^h  that  tests  the  work,  it  does  not  test  the  bases  themselvesy 
They  may  be  erroneously  measured.    We  have  the  means  of  testing  them, 
into  which  I  cannot  fully  enter.    But  one  of  them  consists  in  the  re- 
measuremejit  of  the  base.    You  naturally  assume,  if  you  i)erform  the  same 
operation  twice  and  arrive  in  both  cases  at  nearly  the  same  result,  that 
ill  both  cases  your  work  has  been  Avell  executed.    A  base  waii  measured  at 
Dehra,  at  the  foot  of  the  Himalayas,  by  Sir  George  Everest,  and  it  was 
re^measnred.    It  was  about  seven  mUes  and  a  half  long.    The  first 
measurement  and  the  second  measnrement  were  taken  in  veiy  different 
seasons;  it  was  very  much  hotter  during  the  one  measurement  than  during 
the  other — a  severe  trial  to  such  an  apparatus  as  was  used.   The  result 
was  that  the  two  measurements  diflered,  Uiat  is  to  say,  the  ^^even  miles 
and  a  half  in  the  one  case  and  in  the  other  differed  by  two  inches  and 
three-tenths.    That  error,  8ir  George  Everest,  in  his  work  on  the  subject, 
with  great  justice,  presumes  to  have  been  in  some  degree  caused  by 
.the  compeiisatiiig  apparatus  which  1  alluded  to  in  my  last  lectm'e  not 
being  perfectly  compensated,  for  the  direction  of  the  error  coincided  with 
the  increase  of  the  temperature.   It  is  a  curious  fact  regai-ding  this  ap* 
paratus  that  it  is  not  found  to  be  permanent  in  length.   It  has  now  been 
in  use  twenty-five  years ;  it  has  been  constantly  compared  with  the 
standard  bar;  and,  though  the  six  measuring  bars  added  together  never 
did  exactly  e<jual  tlie  standard  bar  midtiplied  by  >^?x,  thnt  is  of  no  ini\\<v~ 
quence,  provided  we  know  how  much  the  difference  amounts  to.    But  the 
iiillcrence  should  be  permanent,  it  should  b«  the  same  at  all  times  in  a 

VOL.  VI.  t  L 


Digitized  by  Google 


474        oBODBsr:  saraouLLT  bslaxino  to  the 


given  tempcrfttnre,  and  it  is  iwt  found  to  be  so.  It  is  found  to  have  in- 
(ffeasedinthe  course  of  twenty-tive  years  by  about  two-hnudredths  of  an  inch 
— a  quality  which  is  made  so  clearly  perceptibic  that  there  is  no  question 
whatever  about  it.  And  the  only  question  that  remains  to  be  decided  is, 
Has  the  standard  bar  shortened,  or  liave  the  compensation  bars  lengthened? 
That  is  a  question  which  I  believe  science  is  unable  at  present  to  inmrar 
dedfliTely. 

Now,  I  mentioned  in  my  Uust  lectare  that  many  am  had  been  exeoiifced 

in  different  parts  of  the  world.  Tlie  question  may  natnitUy  arise— 
having  measured  two  arcs,  with  which  theoretioally  the  form  and  slee  of 

the  earth  can  be  ascertained — why  measure  more  ?     Th<»re  are  two 
reasons  for  it,  two  particular  reasons.    One  is  tliis^.  tliat  tsc  cnnnot  be 
certain  that  the  earth, — although  we  know  it  in  general  terms  to  be  what 
mathematicians  call  an  oblate  spheroid, — we  cannot  be  certain  that  it  is 
quite  symmetrical,  that  all  sections  of  the  earth  through  the  poles  will 
in  every  instance  give  a  perfect  ellipse  of  the  same  else.   Here  may  he 
parts  where  the  ellipse  bulges  more  than  in  others,  and  other  paiie  where 
it  flattens;  and  it  is  reasonable  to  apprehend  that  snoh  is  the  case, 
because  we  do  not  suppose  that  the  earth  is  of  the  same  density 
throughout,  a  condition  indispensable  to  symmetry.    The  causes  which 
made  it  elliptical,  namely  rotation  in  a  semi-fltu'd  state,  may  have  made 
it  unsymmetriea].    Tliat  is  one  reason.    The  other  reason  i>  that  tlie 
absolute  latitude,  detei-mined  astronomically,  is  subject  to  one  source  of 
great  micertainty.    Newton  laid  down  the  law  of  unirersal  gravitation, 
"  That  every  particle  oi"  mutter  in  tlic  universe  attracts  every  other 
particle  with  a  force  direetly  proportionate  to  ti^  mass  of  the  atteaeting 
particle,  and  inrefsely  to  the  square  of  tiie  distance  between  them." 
That  is  to  say,  that  everything  in  ^e  earth  tends  towards  every  other 
thing,  that  the  tendency  of  one  object  to  attain  to  another  is  dependent 
partly  upon  the  weights  of  the  two  objects  and  partly  upon  their  distance 
asunder  in  the  mathematical  ratio  which  I  hare  just  stated. 

I  said  in  my  first  lecture  that  the  latitude  is  equal  to  the  angular 
elevation  or  altitude  of  the  pole  above  the  horizon.  But  what  is  the 
hoiizon  1  At  sea  the  horizon  is  a  well-defined  circle  roimd  the  observer, 
and  it  is  easy  to  conceive  that  the  altitude  of  the  pole  (supposed  a  visible 
point  in  the  heavens)  may  be  measured  by  taking  this  cucde  as  a  flTOd 
point  from  which  to  measure.  But  on  land  we  hare  no  sncb  defined 
horizon — ^mountains,  trees,  &c.,  intervening,  or  haze  obseciring  our  view. 
On  land,  then,  we  must  have  recourse  to  other  means ;  and  accordingly 
we  use  the  spirit  level  or  the  plumb-line  for  the  purpose  of  inrlicatingf 
where  the  horizon  would  be  if  visible.  The  plumb-line,  though  now 
seldom  used  in  astronomical  instruments,  will  best  serve  our  present  pur- 
pose of  explanation. 

In  fig.  14  let  AB  be  a  metal  quadrant  graduated  to  degrees  from  0° 
to  90*;  0  a  telescope  moving  round  the  centre,  D,  of  the  quadrant,  in 
a  vertical  plane;  EF  a  plumb-line  suspended  from  a  support  fonnin^ 
part  of  the  instrument;  and  GH  the  plane  of  the  horizon,  supp<'$ed  not 
visible.  The  property  of  the  plumb-line  is  to  hang  in  a  vertical  direction, 
that  is,  perpendicular  on  all  sides  to  the  horizon;  in  other  words,  the 
angle  formed  by  the  plumb-Hue  and  <he  horizon  is  a  right  anglOi  or 


Digitized  by  Google 


It  is  evident  theil,  as  we  know  the  tngulkr  relation  between  the  plumbi 
line  and  the  horizon,  that  the  former  may  be  substituted  for  the  latter, 
and  so  employed  on  land  when  the  horizon  is  not  available.  Hence,  if 
we  adjust  our  quadrant  so  that  the  phimb-linc  sliall  pxactly  coincid(>  with 
the  9Uth  degree  cut  on  it,  as  in  the  figure,  and  then  raise  the  telescope 
to  the  0"  or  zero  of  the  quadrant,  as  indicated  by  the  dotted  lines,  it  will 
be  at  right-angles  to  the  plumb-line,  and  will  point  as  exactly  in  iite 
diTWtioit  of  the  horiixm  as  u  ihe  hotiectti  and  not  the  philiib-liite  hid  been 
risible  and  eibplpyed  for  iSke  purpose.  If  no#  we  diiett  liie  teledeop^ 
to  P,  the  pole  (supposed  a  Tisible  point  in  the  lie  avens),  as  in  the  fi^pxre, 
and  note  the  degree  on  the  quadrant  to  which,  when  so  directed,  it  is 
opposite,  say  50",  wo  shall  know  that  that  is  onr  latitude,  that  is,  as  was 
before  explained,  the  angular  elevation  or  altitude  of  the  pole  above  tho 
horizon  of  the  station  of  observation.  I  have  stated  the  matter  in  the 
simplest  possible  fonn,  divesting  the  problem  of  numerous  minor  con- 
siderations which  have  to  be  attended  to  in  actual  practice. 

I  bare  here  Supposed  tUe  plnmb-line  to  bs  acted  wooIl  by  gi-avity 
equally  in  all  directions,  and  thcrreliare  to  bang  terticallj,  as  in  taxM 
norm^  drenmstances  it  wonld  do.  But  if  the  action  of  gravity  should 
not  be  equal  in  all  directions,  it  is  evident  that  the  plummet,  being  free 
to  yield  to  any  predominating  attractive  influence,  wo\ild  no  longer  hang 
vertically  below  its  point  of  support.  Now  experipnee  has  shown  that 
such  equality  of  action  does  not  always  exist.  High  mountains  in  the 
vicinity  of  the  station  of  observation  have  been  found  to  disturb  this 
equality,  and  very  perceptibly  to  deflect  the  plumb-line  from  its  true 
vertical  direction  in  obedience  to  Newton's  universal  law  of  gravitation 
aboTe  ennnciatod.   Let  us  see  how  this  will  alliBct  the  hECttude* 

In  fig.  15  let  AB  be  the  imiB  direction  of  the  phunb-Hne,  CD  the  trad 
plane  of  the  horizon,  and  P  the  north  }K)le.  Then  the  angle  PBOy 
being  the  altttnde  of  the  pole  above  the  horizon,  will  be  the  trud 
latitude.  Now  suppose  a  mountain,  M,  to  exist  to  the  north  of  the 
station,  its  mass  and  vicinity  will  attract  the  pinmmet  and  cause  it  to 
assume  the  oblique  direction  EB,  and  the  horizon  will  thus  be  made  to 
appear  in  the  position  of  the  dotted  line  FG,  instead  of  the  true  one 
CD,  and  the  latitude  or  altitude  of  the  pole  will  be  PBF  instead  of 
PBC,  which  will  be  erroneous  to  the  extent  of  tiie  inc&iation  of  the 
incorrect  and  true  horizons,  i.  <.  the  angle  FBO.  In  this  case  thi^ 
latitude  will  be  i&ninwhed  to  that  extent  by  the  distnrbhig  influence  of 
the  mountain  atfcraetion.  If  tiie  mountain  had  been  to  the  south,  the 
latitude  would  have  been  increatedf  and  the  reverse  effects  would  occur  in 
the  southeni  hemisphere.  As  an  actual  example  of  such  influences.  T  mny 
mention  that  the  latitude  of  Dehra,  n  town  at  the  foot  of  the  Himalaya 
mountains,  was  found  to  be  ciToneous,  as  detennined  astronomically,  to 
the  extent  of  nearly  38  seconds  of  arc,  an  eiTOr  which,  had  that  point 
been  made  the  termuiution  of  an  arc  of  meridian  one  degree  in  length, 
it  would  have  made  tiie  earth's  diaraetef  about  S2  miles  too  small :  care, 
however,  was  token  to  fix  upon  a  tetmination  for  the  Indian  arc  of 
meridian  as  remoto  from  these  stupendous  mountains  as  circumstances 
would  admit.   But,  eren  as  it  was,  tiie  point  selected,  though  about  70 

2  ii2 


Digitized  by  Google 


476 


G£OD£SY!  £6P£CIALLX  AELAXXHG  TO  THE 


jrules  from  the  Himalayas,  stUl  prored,  to  ft  small  extent,  within  the 
influence  of  their  attraction. 

Though  mountains  are  the  most  obvious  and  most  eneigetic  agents  .in 
dlstarbing  astronomical  latitudes,  other  causes  produce  similar  effects: 
masses  of  matter  ont  of  sight  mider  the  snr£we  of  the  earth,  if  differing 
in  specific  gravity,  being  snffident  to  introduce  error  by  can»ng  ihe 
deflection  of  the  plomb-line. 

There  can  never  exist  any  guarantee  that,  u\  a  given  locality,  some 
distm'bing  agency  may  not  occur.  The  only  way  in  ^Yllich  the  natural 
difficulty  can  be  c»verconie  is,  by  making  measurements  in  as  many  parts 
of  the  world  and  in  eireumstanci's  as  varions  as  possible,  in  order  that  an 
error  arising  in  one  locality  may  be  counteracted  by  a  contrary  enx>r  in 
some  other  quai*tcr,  and  so  a  fair  average  l)e  obtained.  And  this  is  one 
of  the  chief  practical  reasons  for  multiplying  such  measurements. 

Fortunately  the  measurement  of  the  angles  of  a  triangle  is  not  affected 
fay  these  causes  in  any  sensible  degree  whatever.  Therefore  triangulation 
marches  ahead  perfectly  connect,  so  far  a.s  Nature  is  concemed,»^e  only 
interferes  with  tlic  determination  of  latitude. 

Now  geodesy,  besides  affording  a  kno\>  ledge  of  the  size  and  form  of  the 
earth,  has  been  ap{)lii'd  to  another  use  by  tlie  French  nation,  namely,  for 
establishing  a  unit  of  linear  measure.  It  may  ])e  asked.  What  is  a  unit/— 
lu  this  sense  the  word  means  a  fundamental  measure  of  lengtb,  as  an  indi, 
a  foot,  a  yard,  of  Such  definite  extent  as  to  convey  a  perfectly  precise  idea 
of  its  length.  But  to  say  that  a  certain  thing  is  a  foot  long  does  not  - 
convey  any  definite  idea,  because  one  foot  may  differ  from  another.  If 
anybody  will  take  the  trouble  to  examine  a  number  of  ordinary  foot  rules, 
he  will  find  among  tliem  very  large  differences,  at  all  events,  very  per- 
ceptible differences.  Therefore,  to  say  a  foot,  means  nothing  in  scieuce, 
and  different  people  have  accordingly  had  dilVerent  \>  ays  of  fixing  the  idea 
of  the  foot  or  the  yard.  Tlie  English  rt  fer  it  U>  the  peudidum.  The 
comiectiou  between  the  pendulnm  and  the  foot  is  not  at  first  sight  very 
obvious;  but,  when  we  consider  that  the  rapidity  with  which  a  pendulum, 
swings  is  dependent  solely  upon  its  length,  we  then  perocire  how  that  rapidity 
may  be  used  as  an  indication  of  lengUi.  A  long  pendulum  oscillates  more 
slowly  than  a  short  one,  in  a  certain  ratio  well-known  to  mathematicians, 
which  I  need  not  dwell  upon.  Now  the  mathematician's  conception  of  a 
pendulnm  is  that  of  a  body  tin;  whole  of  whose  weight  is  concentrated  in 
a  single  inatbematical  point,  tliat  body  being  suspentled  by  a  rod  or  string, 
totally  witlitjut  weight,  and  from  a  joint  in  which  there  is  no  friction,  the 
whole  being  in  a  vaeuiun.  I  need  not  say  that  these  are  circumstances 
which  cannot  be  commanded  in  actual  practice ;  but  if  we  know  the  size 
and  the  weight  and  fonn  of  the  body  of  the  penduhnn,  if  we  know  the  size 
and  weight  of  the  rod,  if  we  make  careful  experiments  upon  friction,  and 
if  we  know  the  amount  of  air  that  there  is  in  the  receptacle  in  whi<^  the 
whole  moves;  if  we  know  these,  we  can  reduce  by  calculation  the  results 
given  hy  that  pendulum  to  those  A\hich  would  be  given  by  a  perfectly  ma- 
thematical pendulum.  Such  a  pendulnm  will  move  with  different  velocities 
in  different  pai-ts  of  tlie  globe.  The  globe  rotates  on  its  axis.  In  doing 
BO  it  generates  what  is  called  the  centiifugal  force — the  tendency  to  throw 
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things  away  from  it.  Tlint  force  acts  in  opposition  to  the  central  force  of 
gravity,  of  which  I  spoke  just  now,  which  attracts  everything  to  the  earth. 
Now  the  fitti'acting  force  we  will  assume,  for  onr  r> resent  purpose,  to  be  con- 
stant, the  same  in  all  parts  nf  the  globe,  but  tiie  centrifugal  force  must  be 
greater  at  the  equator  than  at  liie  pole^,  and,  as  it  is  gravity  which  keeps 
the  pendulum  in  action,  tliis  variation  in  its  oflect,  caused  by  the  centri- 
fugal forcei  m\l  compel  the  pendulum  to  move  at  different  rates,  according 
to  the  latitude  of  the  station  at  which  it  is  employed.  We  find  that  at 
the  c  juator  a  certain  pendulum  will  make  86,400  oscillations  in  one  mean 
solar  day.  We  find  tiiat  in  London  the  same  pendulum  will  make  86,535 
oscillations  hi  the  same  time,  the  difference  being  135  oscillations  more  in 
London  than  at  the  equator.  At  the  pole  it  will  make  86,640  oscillations, 
or  240  more  than  at  the  equator. 

But  to  come  to  the  matter  in  hand.  In  order  to  accelerat^i  the  equa- 
torial pendulum  and  to  compel  it  to  keep  pace  with  the  polar  pendidum, 
or  the  pendulum  in  London,  we  must  diorten  the  equatorial  pendulum. 
Most  elaborate  experiments  and  calculations  haye  been  made  on  the  length, 
of  the  pendulum,  and  the  result  is,  that  the  matiiematical  pendulum-^tiua 
imaginaiy  perfect  pendulum^— oscillates  exactly  at  the  rate  of  one  second 
per  oscillation  in  London  in  a  yacuum,  if  it  is  39  13911  or  39^  inches 
(nearly)  in  length.  ITence  we  have  in  the  pendulum  au  unchangeable 
means,  aflTordeil  by  Nature  hei*self,  of  ascertaining  a  linear  measure  or 
imit.  Provided  we  attend  to  all  the  conditions  necessary  to  success,  we 
can  at  any  time  gp  to  Nature  and  ask  her  what  the  foot  is,  and  she  will 
replj  to  us  truly. 

It  is  a  yerjr  awkward  number,  the  number  I  haye  just  giyen  you ;  and 
I  presume  this  has  arisen  from  tiie  arbitrary  adoption  of  the  foot  before  its 
scientific  determination. 

The  national  standard  yard  measures  were  destroyed  in  the  burning  of 
the  Houses  of  ParliauuMit,  and  new  fmes  had  to  be  made.  Anybody  who 
is  interested  in  this  subject  should  read  the  accmtut  of  all  the  operations 
connected  with  the  recovery  of  tlie  national  measure  given  by  Mr.  Bailey. 
It  is  one  of  the  most  interesting  examples  of  experimental  science  that 
ever  was  published. 

But  the  BVendi  were  not  satisfied  with  this  means  of  obtaining  a  linear 
measure.  They  tihought  it  too  local;  they  thought  it  was  not  at  all 
beeoming  in  other  nations  to  go  to  London  to  find  out  what  their  feet 
were,  and  that  something-  more  imiversal  should  be  employed  for  this  pur-r 
pose.  Accoiilingly,  the  National  Convention  in  1791  selected  this  method : 
Tliey  deduced  from  their  geodcsical  operations  the  length  of  a  qnadi-ant  of 
the  meridian  passing  through  the  Observatoiy  of  Paris ;  that  is  to  say, 
the  distance  from  the  e([uator  to  the  pole  on  a  meridian  passing  through 
the  ObseiTatory  at  Paris ;  and  they  took  of  this  one  ten-millionth  part, 
and  they  called  that  a  metre.  Now,  we  have  seen  a  Uttlc  of  the  diffieiOties 
of  geodefiieal  operations,  and  we  have  seen  that  such  works  are  burthened 
wil£  errors  arising  out  of  natural  causes  oyer  which  we  have  no  control| 
such  as  irregular  attraction.  Therefore,  this  method  of  obtaiuine:  a  con- 
stant length  is  one  the  efficacy  of  which  many  people  doubt.  Professor 
Airy,  than  whom  there  is  no  higher  authority  on  such  a  subject,  says  in 
his  Treatise  on    The  Figure  of  the  Earthy"  that    the  idea  of  replacmg 
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lost  standard  by  an  extensive  geodesical  mcasTirc  is  pei*fectly  clumericnl." 
The  French  and  English,  therefore,  have  distinct  units  ;  but  the  proportion 
they  bear  to  anotlu  r  is  wt  ll  known,  and  therefore  it  is  quite  possible, 
though  very  inconvenient,  to  convert  one  into  the  other  in  any  calculations 
that  have  to  be  made  with  tlie  two. 

Now,  as  to  the  value  of  all  these  works,  quite  apart  from  their  interest,-^ 
as  to  tiieir  piactlcftl  yalae  to  mankind,  quite  apart  from  the  stimaluB  that 
they  afibrd  to  hk  imagination,  to  his  acfxmration  of  the  works  of  nature— 
quite  apart  from  those  higher  sentiments, — what  is  the  Talue  to  man  of 
such  works  ?  how  do  fliey  affect  his  well-being  ?  The  answer  is  rery  sim- 
ple indeed.  Commerce  is  indispensable  to  man ;  navigation  is  necessary 
to  commerce  ;  navigation  is  dopondcTit  on  astronomy  ;  and  astronomy,  as 
it  is  at  present  received,  could  not  exist  if  there  were  no  geodesical  works. 
Having  said  that,  I  think  it  is  quite  clear  that  men  owe  something  to 
geodesy. 

The  particular  use  that  is  made  of  geodesical  measures  in  astronomy  is 
this :  they  afford  tiio  basis  of  all  astronomical  distances.  Ko  astronomical 
distance  can  be  determined  without  a  previous  knowledge  of  the  size  of  the 
earth.    I  will  illustrate  this  by  a  diagram  in  which  the  distance  of  the 
moon  is  determined.    So  slight  an  explanation  as  my  time  permits  me  to 
give  can  convey,  of  course,  but  a  very  imperfect  idea  of  the  delicacies 
required  in  such  a  proceeding ;  but  still  the  main  outline  of  the  problem 
may  be  made  tolerably  clear  in  a  few  words.    In  fis?.  16,  the  circle  repre- 
sents the  eai*tb,  N  the  north  pole,  S  the  south.    Imagine,  for  the  sake  of 
illustration,  that  it  were  possible  to  erect  observatories  at  the  nort&  and 
0oath  poles,  and  to  keep  men  alive  there  to  take  observations.   The  earth 
is  so  infinitely  distant  nom  the  stars,  tiiat  a  line  drawn  firom  the  north 
pole  to  a  given  star  and  another  line  drawn  from  the  south  pole  to  the 
same  star,  will  be  sensibly  parallel,  owing  solely  to  the  immense  distance 
of  tbc  star.    Tlie  nearer  the  star  might  be,  the  more  tendency  there  would 
be  in  those  two  lines  to  converge ;  but  in  reality,  they  do  not  sensibly  con- 
verge, and  they  may  be  taken  as  strictly  parallel.    Therefore,  yon  under- 
stand that  the  two  dotted  lines  AN  and  A'S,  if  extended  a  sufficiently 
great  distance,  would  touch  the  sanie  star.    Let  M  be  the  moon.  Con- 
nect her  with  the  earth  hy  the  lines  MN,  MS.   Ton  perceive  that  a 
triangle  KMS  is  formed.   How  can  we  calculate  the  length  of  the  side  of 
that  triangle  from  N.  to  the  moon,  or  from  S.  to  the  moon  ?  H  we  can  do 
that,  we  shall  know  the  distance.    It  is  very  simple.    The  astronomer  at 
the  north  pole  measures  with  an  appropriate  "ir  triunent  the  angle  ANM 
contained  between  the  star  and  the  moon.    He  knows  that  the  angle  con- 
tained between  the  star  and  the  axis  of  tlie  earth  is  a  right  aiig^e.  He 
subtracts  the  measured  angle  ANM  from  the  right  angle  ANH,  and  the 
result  is  one  angle  of  the  triangle,  via.  MNS.    The  obseiwer  at  the  south 
pole  measures  also  the  angle  A'SM,  between  the  moon  and  the  star. 
Here  again  he  has  a  right  angle  contained  between  the  axis  of  the  earth 
and  the  line  drawn  teom  himself  to  the  star.   But  the  moon  being  below 
that  line,  he  mnst  add  this  obsen  ed  angle  to  the  right  angle.    He,  then, 
has  another  angle  of  the  triangle,  viz.  MSN,    We  know  from  our  geo- 
desical operations  exactly  the  distance  between  the  obseiTcrs  at  the  north 
and  south  poles,  that  is  the  polar  diameter  of  the  earth.  Therefore,  in  the 
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triangle  MNS,  we  bave  obtained  from  observation  the  angles  MNS  and 
MSJST,  and,  the  lengtii  of  the  aide  NS  being  known  6om  geodesy,  we  liaTe 
three  elements  of  a  triangle-^ne  being  a  side,  whiobi  as  I  explained  in  mv 
fiist  lecture,  suffices  fo?  the  dediictaon  .of  the  other  two  sides,  KM  and  Sli^ 
which  represent  the  distance  of  the  moon  from  the  earth;  a  resnlt^  how* 
eyer,  whieli  we  could  not  obtain  without  a  knowledge  of  tibe  earth's 
dimensions. 

The  smi's  distence  is  determined  by  a  process  much  more  complex. 
Tliere  are  several  ways  i  i  doing  it,  but  the  most  trustworthy  method  is  by 
means  of  the  Irunsit  oi  Venus.  At  certain  periods  the  planet  Venus  gets 
exactly  between  the  earth  and  the  sun,  and  is  seen  to  pass  across  the 
8un*s  disc  as  a  smidl  Uadc  spot.  I  shall  not  enter  into  this  problem ;  it 
is  totally  imposdble  in  the  lew  minutes  at  my  ^posal  to  do  so.  It  is 
explained  in  a  coarse  of  lectures  given  by  Professor  Airy  at  Ipswich,  in 
1848,  and  he  devotes  nearly  a  whole  lecture  to  it,  and  that  am  elementary 
lecture  ;  and,  after  having  explained  it  in  his  usual  lucid  manner,  ho  states 
it  as  ln<  opiniou  fhnt  it  is  tlio  most  difficult  subjocf  lie  Irriows  of  for  a 
public  lecLurer.  Without  attempting  a  full  explanation  of  this  bcautifal 
but  complex  problem,  I  may  show  you  in  what  it  consists.  In  fig.  17  the 
large  circle  represents  the  sun ;  NS  the  eai-th  with  om"  liiends  at  the 
north  and  souui  poles  as  before ;  and  V  is  Venus,  between  the  sun  and 
earth.  Now,  the  gentleman  at  the  south  pole  will  see  Venus  projected 
as  a  bladk  spot  on  the  sun,  in  the  direction  8A  ;  he  will  see  Venus  enter 
upon  the  sun's  disc  there,  pttss  across  it,  and  make  its  exit  at  B.  Let  us 
suppose  that  Venus  leaves  a  visible  line  AB  on  the  sun's  disc  along  her 
path,  as  seen  from  S.  The  gentleman  at  the  north  pole  sees  Vemis  enter 
the  sun'b  disc  at  C,  and  emerge  from  it  at  D,  leaving,  we  will  suppose,  the 
visible  Hne  CD  l  arallel  to  AB.  Now,  the  width  of  those  iwr.  lines  apart 
will  depend  pai  ily  upon  the  sue  of  the  earthy  and  partly  upuii  the  distance 
of  the  sun  from  the  earth.  We  can  ascertain  their  distance  apart  by 
noting  the  time  which  it  took  the  planet  to  desoribe  tiie  paths  AB  and  BO 
lespectiyely,  the  obserraxB  at  B  uid  N  being  very  careful  to  reeord  the 
exact  times  s;t  whidi  they  saw  the  planet  enter  and  leave  the  sun's  disc. 
With  these  measures  of  time  we  can  ascertain  the  distance  apart  of  the 
two  paths.  I  said  that  this  distance  will  depend  partly  upon  the  distance 
of  the  sun  from  the  earth  and  partly  on  the  size  of  the  earth.  Of  these 
two  things  we  know  one,  that  is,  the  size  of  the  earth  ;  we  have,  therefore, 
data  for  calculatinef  the  other,  and  that  is  all  I  can  say  at  present  about  it» 
Here  again,  you  see,  ihat  a  knuwiedge  of  the  dimensions  of  the  earth  is 
indispensable  to  the  solution  of  the  problem ;  and  this  knowledge  geodesy 
alone  can  supply. 

Hy  audienee,  no  doubt,  are  familiar  with  Oook*s  famous  Toyage  to 
Otaheite.  It  was  undertaken  Ibr  the  express  purpose  of  assisting  in  the 
determination  of  this  problem.    It  occurred  in  1769.    The  next  transit  ci 

Venus  will  happen  on  the  8th  of  December,  1864.  It  is  predicted  now, 
and,  owing  to  the  perfection  of  astronomical  and  geodesical  science,  it  is  as 
certain  as  that  to-morrow  is  Saturday,  that  it  will  take  place  then. 

Now,  havinof  the  sun's  distance,  we  can  get  something  useful  out  of  it. 
.What  the  sun's  distance  ?  It  is  just  hall'  the  diameter  of  the  orbit  of 
the  earth  round  the  .sun.  Double  this  distance,  and  the  result  is  the 
itiaautw  of  the  wcfjk^u  criit.  Bxmg  1h»  ^Mme,  m  hm  Umtfyn 


Diyiiizeo  by  Google 


480  GEODEST  :  ESPECIALLY  BELATIKG  TO  THE 


obtained  for  ourselves  iu  the  heavens  a  base  lino  of  euonnous  length.  It 
is  one  hundred  and  ninety  milfions  of  miles  long.  I  said  A  Htile  while 
ago  fliat  two  lines  drawn  from  the  two  extremides  of  the  eaiih^s  axis  to  a 
star  would  be  parallel;  bat  a  line  drawn  from  the  extremities  of  the 
earth's  orbit,  which  is  so  mndi  wider,  may  not  be  quite  parallel.  It  is. 
found  in  reality  that  they  are  not.  In  some  cases  it  has  been  just  pos- 
sible, and  rmh'  just  i^f^'^-'ible,  with  the  finest  instniments  and  with  the 
groafpst  skill  niid  labour,  to  ascertain  that  there  is  a  small  fonvergence  of 
these  two  lines,  by  means  of  which  astronomei^s  have  calciilatr  1  the  dis- 
tance of  certain  fixed  stars.  Tliey  may  be  taken  at  twenty  billions  of 
miles,  which  is  a  quantity  that  one  can  mention,  but  not  hope  to  realise. 
'Sht  distanoes  of  the  planets  are  oomparatiTely  easy  of  discernment. 

Henoe,  it  appears  that  geodesy  is  one  of  the  main  fimndations  of  astro- 
nomy. Having  said  that,  I  have  said  quite  sufiScient  to  assert  its  impor- 
tance to  man-^its  practical,  utilitarian  importance. 

Now,  there  are  other  ways  in  which  geodes^y  is  useful  which  I  have  not 
dwelt  upon.  Geography  is  a  science  regarding  wliich  I  neod  not  pay 
much  to  gain  respect  for  it.  It  has  always  been  cultivated  in  conjuiK'tiuti 
with  geodesy.  It  has  always  been  sought  to  unite  these  higher  scientific 
results  with  results  useful  to  geography.  In  India,  accordingly,  that 
object  has  been  kept  steadily  in  yiew,  and,  as  I  hare  worked  in  India,  it  ift 
natural  that  I  shoiild  refer  to  operations  tiiere. 

The  Great  Trigonometrioal  Surrey  of  India"  was  commenced  in  the 
y(  ar  1799,  by  Colonel  Lambton.  He  was  then  a  yoimg  ofiScer  in  Her 
JMajesty's  33rd  Foot,  sei-ving  in  India.  He  laid  before  Government  a 
project  for  triangulating  Juflia.  He  was  a  man  of  great  mathematical  at- 
tainments, and  tlio  project  was  favourably  received  by  the  Government, 
chiefly  in  consequence  of  the  advocacy  of  one  whose  name  cannot  be  men- 
tioned in  this  Institution  without  reverence — the  late  Dvike  of  Wellingt^ai, 
who  commanded  the  33rd  Foot  at  that  time.  His  compiehenBive  genius 
enabled  him  to  see  Ihe  great  yalue  of  such  a  work,  and  accordingly  he 
gave  it  his  strenuous  support,  and  it  was  undertaken  at  his  suggestion. 
There  was  associated  with  Lambton  a  gentleman  named  Kater,  a  name 
familiar  to  every  scientific  man  in  every  civilised  nation  in  the  world.  Ho 
subsequently  left  India,  and  pureued  his  scioutific  avocations  in  England. 
TJncler  the  auspices  of  these  two  famous  men  the  survey  of  India  was 
comiiitjuced.  Colonel  Lambton  nieasni  ed  what  we  call  tlie  southern  part 
of  the  Great  Meridional  Arc  of  India,  liom  Cape  Comorin  to  Beder.  It  is 
not  my  intention  to  enter  into  a  criticism  of  that  work.  It  was  a  most 
wonderful  performance  for  the  day  in  which  it  was  executed.  Colonel 
Lambton  died  at  Hingun  Ghaut,  about  fifty  miles  fipom  Nagpore,  in 
Januar}',  1823,  at  the  age  of  seventy.  His  fame  is  held  in  great  respect  by 
all  who  knew  him,  and  by  all  who  have  studied  his  works. 

Lambton  was  succeeded  by  our  Chairman,  Sir  George  t>>  c'rest,  who 
had  surveyed  under  him.  By  that  time  science  had  made  very  considor- 
able  strides,  and  Sir  George  at  once  took  advantage  of  all  the  improve- 
ments of  the  day.  He  totally  re-organised  the  sui'vey.  He  came  homo 
and  had  very  superior  theodolites  constructed.  So  superiui  are  they,  thai 
I  belieTe  the  yeiy  theodolite  he  took  out  about  thirty  yeara  ago  to  India 
is  without  an  equal  in  the  world  at  this  moment.  It  was  made  the 
celebrated  BIdwwd  Tronghtoii;  and  the  gradoAtion,  the  most  important 
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part  of  \hc  instnimcnt,  was  executed  by  Trotighton's  own  liaiul.  I  have 
worked  with  it  myself  most  exteusiyely,  and  I  am  liappy  to  testify  to  its 
great  merits  in  this  place.  He  took  ont  also  a  new  base-line  apparatus, 
that  which  I  attempted  to  describe  in  my  last  lecture.  This  apparatus  has 
not  been  superseded  yet,  but  it  may  be  one  day.  It  was  then  the  most 
peifeofc  thing  of  the  land  tliat  mm  known.  Sir  Gen^  ako  took  out  two 
laige  Mtrononuoal  UMtniment»  for  the  detennination  of  Istttnde.  He 
introduced  impioyements  for  whidi  snrveyors  in  Inclm  cannot  be  too 
grateful — ^liuuinous  signals.  I  have  not  dwelt  npon  these  details  for  I 
•  have  not  time  to  do  so.  But  when  I  spoke  of  measuring  triangles  witli 
a  theodolite,  it  must  be  evident  that  I  must  have  intended  that  there 
are  conspicuous  marks  of  some  land  on  the  different  statioTi"^  l^y  means  of 
which  the  measurements  could  be  made.  Hitherto  these  marks  had  been 
poles  or  liagb,  aud,  in  a  climate  like  India,  it  was  difficult  to  see  thena 
except  in  particular  states  of  the  weather.  This  involyed  great  exposure, 
and  dniing  the  lainsy  the  best  seaaon  for  seeing  opaque  objects,  great 
suffering.  Sir  George  Everest  introduced  in  Lidia  a  peculiar  instrument 
called  the  helistrope,  a  contrivance  for  dire  rting  to  the  observer  the  rays  of 
the  sun,  whidi  then  looks  like  a  star  in  daylight,  and  can  be  seen  at 
immense  distances.  He  also  introduced  a  very  powerful  lamp,  which 
could  easily  be  seen  by  niglit.  By  these  means  the  labours  of  the  sur- 
veyors have  been  much  lightened  and  the  accuracy  of  the  work  greatly 
increased.  He  also  introduced  new  methods  of  observing  and  computing, 
and  established  one  consistent  system  throughout  the  department.  It 
was  a  w<»k  of  encnnous  labour,  as  at  tiie  time  Ck>]onel  Brerest  entered 
upon  these  improrements  he  had  not  a  single  assistant  who  knew  anytiung 
about  the  apparatus  he  was  introducing.  He  had  to  train  them  all.  New 
instruments  are  causes  of  intwe  anxiety  to  siurveyors.  They  seem  like 
human  beings  in  the  number  of  maladies  in  which  they  are  subject,  and 
the  extremely  complex  and  contradictory  natun'  of  many  of  their  symptoms. 
No  man  can  successfully  pursue  geodesy  iu  distant  parts  unless  he  is 
something  of  an  instrumental  surgeon. 

I  have  so  little  time  left  that  I  must  pass  over  many  subjects  which  I 
wished  to  touch  upon.  I  should  particularly  desire  to  bear  my  testimony 
to  the  great  neoesstty  tor  system  m  surveying.  I  will  illustrate  it  in  this 
way.  A  workman  has  to  make  a  chess-board  containing  sixty-four 
squares.  Suppose  he  calk  sixty-four  workmen  to  him  and  orders  each 
man  to  make  a  separato  square.  He  tells  them  that  the  squares  are  to 
be  one  inch  each  way,  and  to  be  one-tenth  of  an  inch  thick.  The  men 
will  all  bring  their  sf}uares.  Will  they  fit?  Most  undoubtedly  not,  how- 
ever skilfid  the  workruau  may  bo.  There  will  bo  an  overlapping  in  one 
place,  an  hiaUis  iu  unotlier,  and  so  on.  The  conception  foiined  by  one 
mind  of  an  inch  and  by  another  mind  of  tiie  same  measure  will  not  be 
the  same.  The  conception  formed  of  a  right  angle  by  one  ndnd  and  by 
anolher  will  not  be  the  same.  The  thickneases  will  also  differ.  The  three 
elements  will  differ,  and  thei  e  will  be  a  mass  of  confusion.  But  if  a  man 
makes  all  the  squares  himself  according  lb  rules  which  he  has  laid  down 
for  his  own  guidance,  or  if  he  employs  machines,  such  as  are  constructed 
for  making  pins  and  needles  aiul  steel  pens,  re})ratin,i(  the  same  fomi 
with  peifect  accuracy  any  number  of  times, — if  he  employs  a  inaehiiie  like 
that  to  make  his  s^iuares  with,  then  they  will  fit.    Now,  that  is  precisely 
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illiustrative  of  purveys.  Everybody  who  has  had  anything  to  do  with  the 
compiling  of  maps  knows  that  when  he  receiyes  materials  from  a  variety 
of  BOuroeB  lie  oumot  make  them  fit.  It  is  perfectly  imposdble.  And 
eadi  surveyor  wiU  ooniend  tliat  his  wofk  is  petfect,  Tbere£»re,  wbose 
wo^  to  alter  and  bow  much  to  alter  it,  whose  work  to  n;j«et  and  throw 
into  tho  firi',  who  can  say  ?  Hence  a  surrey  of  any  large  tract  of  the 
earth's  surface  must,  in  order  to  give  it  any  value  at  all,  be  executed  upon 
one  system.  There  must  bo  one  mind— I  do  not  mean  one  mind  through- 
out, but  there  mu^t  be  the  impress,  as  of  oim  mind,  upon  the  whole  work. 
There  must  be  the  same  linear  imit,  the  same  foot.  There  must  be  tlie 
same  caleulations,  and  the  same  method  of  using  the  iustroments,  or  the 
results  will  clash. 

Now  tiie  system  eanied  on  in  Bidia  is,  I  ma^  say,  beoause  I  had  nothing 
to  do  with  organialng  it,  a  very  perfect  syeUm  indeed.  It  is  my  humble 
opinion  that  anything  which  tends  to  dislocate  that  system,  and  to  throw 
the  Taiioos  branches  of  the  work  into  different  hands,  will  be  productive 
of  results  which  all  those  interested  in  such  matters  wnll  dee|)ly  deplore. 

I  have  talked  of  geographical  rn  oi  s.  1  have  said  that  men  bringing 
different  surveys  together  will  find  that  their  work  will  not  agree  always — 
never  will,  in  fact.  I  may  seem  to  be  over  refuiing.  To  show  that  1  am 
not  unduly  refining,  I  wUl  mention  some  errors  that  have  actually  been 
ascertained  to  exist  in  geography.  Gassendi  discovered  the  accepted 
length  of  the  Mediterranean  to  be  erroneous  to  an  extent»  not  of  a  few 
inches,  but  of  fire  hundred  leagues.  Be  Lisle  shortened  Asia  by  more 
than  twenty-four  degrees,  a  matter  of  1»600  miles.  The  king  of  France 
oompUdned  bitterly  that  Oasini's  great  triangulation  bad  depiiTed  him  of 
a  very  large  slice  of  his  dominions.  And  one  of  the  first  discoveries  that 
Lambton  made  in  his  survey  of  India  was,  that  the  peninsula  in  the  lati- 
tude of  Macb-as  was  forty  miles  in  error.  Now,  that  distance  was  deter- 
mined by  two  astronomers,  who  independently  ascertained  the  longitudes 
of  two  spots  astronomically.  They  were  able  men  and  did  their  work 
faithfully,  and  it  just  shows  what  errors  may  be  introduced  by  absolute 
astronomical  determinations* 

%  Geoige  Everest  was  succeeded  by  Colonel,  now  Bir  Andrew, 
Waugh,  of  the  Bengal  Engineers ;  and  that  officer  carried  out  Sir  George's 
system  with  ability  and  industry.  He  has  resigned  tiie  service,  and  he  is 
now  succeeded  by  Major  Walker  of  the  Bombay  EngineeiB,  tluun  whom  a 
more  alile  man  could  not  have  been  selected. 

Home  of  the  fniits  of  the  survey  are  these :  upwards  of  500,000  square 
miles  triangulated  rigorously.  A  meridional  arc  of  23  degrees,  1522 
miles  long,  executed  most  accurately.  A  longitudinal,  oi  arc  of  parallel, 
of  10|  degrees,  670  miles  long,  completed  and  tested.  Besides  these,  an 
atlas  of  Lidia,  on  a  scale  of  Arar  miles  to  an  inch,  wUdi  is  approaching 
completion,  and  which  ht  extent  and  accuracy  leaves  nothing  to  be 
desired.  Any  gentleman  partieularly  interested  in  the  subject  will  see  on 
the  diaits  befm  me  how  die  resulte  of  onr  survey  tan  given  at  a  glance.* 
!I3iey  are  wdl  worih  examination.  . 

*  These  charts  have  engrossed  npoD  them  all  the  geodesical  elemenli,  vis.  tlie  ItfBglli 

of  the  sides  in  miles  and  feot,  the  latitin^r-,  lnn[:itii<!f»,  nml  height  abovo  mf^an  sea  level  of 
every  station,  and  the  reciprooal  azimutUs  of  ail  stations.  The;  artj  invaluable  to  the 
topographUnl  nirveyor. 
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I  wish  I  had  time  to  enter  upon  a  description  of  tlie  instruments  before 
you,  as  perhaps  they  would  iaterest  many  more  than  the  diy  details  which 
I  have  given.  I  must,  however,  be  very  brief  indeed.  These  instruments 
are  all  theodolites.  Now,  the  object  of  a  theodolite  is  to  measure  horizontal 
angles  and  vertical  angles  ivith  aocnracy.  It  oonaistB  of  a  telescope  having 
freedom  of  motion  in  a  Tertifial  plane,  and  also  lumng  freedom  of  motion 
in  a  horioontal  plane,  provided  with  didea  and  with  adjnncta  thereto, 
which  denote  how  much  the  telescope  has  moved  in  those  two  planes* 
That  is  the  general  pandple  of  the  theodolite.  As  it  stands  before  you 
it  lias  a  very  complex  appearance,  but  the  com]>lexities  are  all  secondary ; 
it  is  an  exceedingly  simple  instrument  in  its  main  features.  It  may  be 
said  to  consist  primaiily  of  three  master  lines  only.  There  is  a  line  cor- 
responding with  the  centre  of  horizontal  motion,  which  we  call  the  vertical 
axis  i  another  lino  corresponding  with  the  motion  in  llie  vertical  plane,  * 
whndi  we  otU  the  hoHienitU,  at  franaft  axis.  Those  two  lines  mtist  he 
exactly  at  right  aisles  to  one  another.  The  third  Ime  is  what  is  called 
the  opHoal  asria  of  the  telescope — the  very  centre  of  the  telescope.  That 
line  must  be  exactly  at  right  angles  to  the  hotneontal  €UM;  and  it  must 
bear  such  a  relation  to  the  vertical  circle  that  when  the  commencement  of 
the  rircle  is  opposite  to  the  pointer,  when  the  circle  reads  0°,  then  this 
optical  axis  shall  be  exactly  honzoutal.  These  are  the  three  master  lines 
of  the  theodolite.  Everything  else  that  you  see  are  mere  appliances  to 
Beciu*e  these  ends,  and  to  increase  the  convenience  of  using  the  instrument. 
This  instrument  has  been  lent  to  me  very  kindly  by  Messrs.  Elliott 
Brothers ;  it  is  a  fine  instroment;  it  is  eoDStmcted  more  for  astronomieal 
than  geodesical  purposes.  In  astronomy  the  detetminatioDB  of  the  Tertieal 
circle  are  of  more  importance  than  horizontal  determinations ;  therefore, 
the  yertioal  drcle  is  large  ccmpaved  with  the  aise  of  the  instroment.  If 
it  had  been  construct<^fl  for  geodesical  purposes,  the  horizontal  circle 
would  have  been  made  much  larger  in  proportion  to  the  vertical.  It  is 
simply  this  that  constitutes  the  difference  between  tlie  theodolite  and  what 
is  called  the  altitude  and  azimuth  or  altazimath  instniment,  of  whicii  this 
is  a  specimen.  This  other  instrument  is  very  curious,  and  will  bear  close 
examination.  It  is  made  by  a  famous  German  artist^  named  Ertel.  It 
haa  the  same  general  arrangements  as  the  former  instnuient,  namely, 
horiaontal  motion  and  Tertical  motion.  It  is  rery  peculiar  in  its  construe* 
tiion.  Amongst  other  things  you  will  observe  that  the  telescope  is  not 
orer  the  centre  of  the  instrument,  as  it  was  in  the  precedmg  case. 
Foreign  observers  and  makers  are  fond  of  this  construction,  which  is 
called  the  eccentric  constraction.  It  has  its  advantages.  It  does  not 
necessitate  quite  so  high  an  instrument  as  the  other  form.  But  there  are 
reasons,  too  technical  to  be  now  discussed,  which  make  me  prefer  the  form 
usually  adopted  by  English  makers,  in  which  the  telescope  is  placed 
iymmetfipaliy  om  the  oentve  of  Ihe  inatramtnt. 

Here  i^ain  we  haTc  an  mstrmnent  made  by  Tronghton  and  Bimms,  a 
7-inch  transit  theodolite.  It  is  a  very  good  s^le  of  instrument  indeed ; 
it  is  useful  both  lor  astronomical  and  geodesical  purposes.  You  peroeiYe 
its  general  features  are  as  like  that  first  referred  to,  by  Elliott,  as  can 
possibly  be.  Here  is  a  theodolite  which  goes  by  the  name  of  om*  Chair- 
man, the  "  Everest  theodolite."  It  was  designed  by  him,  and  it  has  done 
more  good  work,  I  believe,  than  any  instrument  that  was  ever  contrived 
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for  the  i)nrpo!>e.  It  is  cluVflv  ad  tairiibk'  fur  its  compactne^ss.  Here  is 
what  16  calletl  the  "  Ordnance  tlieodolite not  quite  with  justice,  I  belieYe, 
for  I  have  very  great  doubt  whether  the  Orthiance  are  fond  of  that  instru- 
ment— I  hope  not— I  do  not  admire  it  myself.  It  is  beautifaUy  made, 
but  the  dedgn  is  not  soch  as  I  appmre*  We  want,  above  all  things, 
9UAil^  in  sneh  instraments.  SiabOiijis  one  of  their  ehief  essentials. 
The  relatiye  stability  of  instraments  may  be  estimated  by  means  of  a 
triangle  fonned  thus.  Take  the  basis  of  the  instrument,  on  which  it 
Ftaiids,  and  consider  tliat  the  base  of  the  triangle.  Take  the  centre  of 
the  telescope  and  call  that  the  apex  of  the  triangle.  You  have  then  a 
triangle  of  a  ceitain  fonn  peculiar  to  that  instniment.  Fig.  18  repre- 
sents the  old  pattern  theodolite  (which  I  am  sorry  to  say  is  still  more  in 
vogue  with  English  surveyors  and  engineers  than  it  deserves  to  be) ;  and 
the  dotted  lines  shovr  whiA  the  triang^  for  estimating  its  stability  will  be. 
Fig.  19  is  the  Ererest  theodolite,  wi£  its  test  triangle,  also  in  doited  lines. 
These  aie  drawings,  on  the  same  soale,  of  two  instraments  exactly  equal 
in  power  and  range.  Compare  them.  In  one  the  test  triangle  is  three 
and  a  half  times  the  lieight  of  its  base ;  in  the  other  it  is  not  once  that 
height.  The  old  instrument  has  other  defects  in  construction,  on  which  I 
need  not  dwell  ;  hut  tlie  one  I  have  mentioned  is  all-important. 

I  wish  I  couid  enter  fui-ther  into  details,  but  it  is  impossible,  as  my 
hour  draws  to  a  close. 

I  have  now  only  to  vindieate  the  propriety  of  dellTering  these  lectures 
in  such  an  Institution  as  this.  I  tiiink  I  need  not  say  much  for  this  pni^ 
pose.  The  objects  of  Geodesy  are,  in  the  first  place,  of  high  scientific 
interest;  in  the  second  place,  they  seek  to  gire  ns  good  maps,  all  the  best 
maps  in  existence  being  founded  on  trigonometrical  operations.  No 
military  man  can  doubt  the  use  of  good  maj^s,  and  there  can  be  no  good 
maps  of  extensive  parts  of  the  miiverse  without  such  works  as  we  have 
been  describing.  Naval  men  attach  even  greater  importance  to  maps,  and 
well  they  may.  The  delineation  of  the  coast  line  is  a  matter  of  life  and 
death  to  them.  Bat  naval  men  owe  more  to  as  than  even  good  maps* 
There  is  a  book  known  to  every  seamen,  called  The  Nantical  Almanae.'* 
Kext  to  his  Bible,  I  believe  he  loves  no  book  so  well ;  and  he  has  great 
reason  to  esteem  it,  for  without  the  help  of  such  a  book  modem  navi- 
gation would  be  out  of  the  question.  In  that  book  is  contained  every 
astronomical  prediction  that  can  be  made  which  is  necessary  for  successful 
navigation.  Now  the  predictions  of  that  hook,  as  I  ha^  e  endeavoured  to 
show,  being  deduced  in  great  measure  from  our  knowledge  of  the  distances 
of  the  heavenly  bodies,  could  not  have  been  made  without  the  help  of 
geodedcal  measures.  I  have,  therefore,  I  think,  established  that,  although 
eveiy  naval  and  militaiy  man  need  not  be,  in  order  to  be  a  good  officer,  a 
geodesistj  yet^  in  an  Listitntion  like  this,  which  is  organised  on  very 
enlightened  principles,  such  a  subject  may  possess  some  interest^  and  is 
ent^ed  to  considmition. 

The  Chairman  :  I  think  I  give  expression  to  your  wishes  in  returning 
our  best  thanks  to  Colonel  Strange  for  his  kindness  in  giving  this  lecture, 
and  for  the  luminous  manner  in  which  he  has  explained  this  difficult 
subject. 
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ftiday,  May  2ad,  1862. 

Lx.-GoL.  LE  COUTEUR,  Coldstream  Guards,  Member  of  Council, 

iu  the  Chftir.  ' 

ON  THE  USE  OF  CYLINDERS  IN  LAYING  SUBMAEINE 

TELEGBAPHIC  CABLES. 


By  Captain  J,  H.  Sblwtk,  B.N. 

It  80  happens  iliat  no  longer  ago  than  yesterday  an  aiiicle  was  written 
to  "  The  Times"  on  a  qnestion  whicli  is  still  occn})ying  pnblic  attention, 
yiz.f  that  of  the  Atlantic  Telegraph  Cable,  although  for  the  moment  itis 
aooomplishment  Beems  to  be  rendered  more  dil^nlt  by  the  nnfortimate 
circumstanoes  whidi  have  pUmged  the  American  States  into  the  honors  of 
civil  discord. 

It  will  be  easily  conceded  that  novelties  of  structure  are  then  most 
useful,  and  are  therefore  generally  most  required,  when  novel  operations 
have  to  be  entered  upon. 

No  enterprise  of  this  age  has  greater  claims  to  novelty  than  that  which 
has  songht,  which  still  seeks,  tn  establish  telegraphic  coiiuuumcation,  by  a 
submarine  cable,  between  the  Uid  World  and  the  New. 

I  claim,  without  fear  of  contradiction,  the  solution  of  the  problem,  as 
far  as  the  laying  of  such  a  cable  is  concerned,  as  the  birthright  of  the 
seaman;  and  I  am  now  here  to  ask  the' attention,  and  attempt  to  merit 
the  approval,  of  my  brother  seamen  while  I  j^ropose  what  I  must 
acknowledge  is  a  novel,  and  I  hope  they  will  think  is  a  seamanlike  means 
of  performing  the  difficult  task  which  I  have  just  claimed  for  our 
profession. 

Neither  seamen  nor  fishermen  will  have  mnch  hesitation  in  *,'^rauting 
that  the  best  of  all  ways  of  getting  a  long  line  laid  out  free  and  clear  is  to 
run  it  off  a  reel,  and  our  invariable  piacticc  at  sea  in  such  cases  is  to  use 
reels  whenever  they  are  possible.  Urns,  when  tiie  question  was  first 
mooted  of  laying  a  cable,  comparatively  a  mere  thread,  across  the 
Atlantic,  it  is  no  wonder  that  Bnmel  (on  being  appealed  to  for  his 
opinion)  should  have  advised  the  use  of  a  reel.  But  how  to  carry  such  a 
reel  as  would  be  necessary  ?  This  was  held  to  be  a  fatal  objection  at  the 
time,  but  I  am  now,  I  hope,  nboiit  to  show  how  it  may  be  overcome. 
Your  reel  may  be  made  in  the  fonn  (if  a  cask  or  cylinder,  and  then  it  will 
'*  carry  itself,"  float,  i.  e.,  with  the  cable  reeled  upon  it.  It  ill  have 
paddle-wheeU  ou  the  ends,  aud  be  set  iu  a  frame  by  which  it  may  be 
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towed,  revolving  as  it  passes  through  the  water.  TIm  model  cylinder 
which  yoa  see  on  the  two  lines  stretched  across  the  platform  oyerhead 
represents  the  form  I  propose.  I  am  sony  there  is  here  no  water  sufficient 
to  float  ity  for  seamen  are  generally  supposed  to  be  at  their  wits*  end  in 

the  absence  of  that  element ;  but  yet,  as  we  ought  to  be  always  ready  to 
take  a  lesson  from  any  one,  I  have  thought  I  might  hero  talco  a  lesson 
from  Mons.  Blondin,  and  substitute  a  tightrope  for  the  sea.*  It  is  almost 
as  dangerous,  and  therefore  may  in  some  other  respects  be  likened  to  it, 
and  it  hn|i])ens  to  answer  the  pmposo  in  showing  the  imrolling  and  con- 
sequeut  dcfeCiint  of  the  cable  moderately  well. 

I  grant  that  this  will  have  to  be  a  big  cask,  but  perhaps  not  so  big  or 
so  unwieldly  as  would  at  first  sight  appear  probable.  First,  what  is  the 
weight  and  size  of  the  cable  to  be  canied  ?  I  will  take  the  laid  Atlantio 
Gable  as  a  specimen.  This  weighed,  in  air,  1  ion  per  mile ;  in  water,  14  . 
cwt.  Its  diameter  was  |ths  of  an  inch.  Suppose  We  have  to  carry  1,500 
miles  of  sncli  a  cable,  tind  in  I'onnd  numbers  we  will  say  it  weighs  1,500 
tons  (neglecting  the  sp.  gr.).  I  cannot  tow  my  reel  conveniently,  as  I 
should  wish,  if  it  is  more  than  about  ^^^ths  immersed,  so  I  want  more 
than  double  1,500  tons  as  the  carrying  power  of  the  cask,  cylinder,  or 
reel.  I  hnd  by  calculation  that  a  cylinder  60  feet  long  by  50  feet  in 
diameter  will  hare  a  tonnage  of  3,386.  Fottr^ths  of  is  1,854  tons/ 
Waving  146  tons  to  make  up  the  1,500,  wkich  must  he  itcoovnted  lor  (if  I 
do  not  desire  to  increBae  the  eise  of  the  cylinder)  by  the  differsBt  BficaBQ 
gravity  of  that  portion  of  the  cable  which  is  immsmed.  This  will  easily 
be  done  if  we  consider  that  the  gain  from  this  cause  will  be  equal  to  406 
tons,  or  thei-e  will  be  a  diminution  of  the  weight  to  tlmf  amount  of  the  y^yths 
of  the  cable  which  will  be  immersed.  The  diagram  No.  1  shows  the  pro-  • 
portion  whicli  a  cylinder  bears  to  the  ship  towing  it.  The  cylinder  shown 
there  is  cakuiated  to  cany  a  cable  which  has  less  specific  gravity,  and  less^ 
weight,  but  which  is  one  now  generally  approved  of,  and  which  I  harei 
little  doubt  must  eTentnally  be  used.  It  is  designed  and  eonetraeted  hf 
Mr.  AUan,  and  specimens  of  it  are  tipofi  the  tahle.   That  cyfinder, 

No.r. 


therefore,  has  a  diameter  of  66  feet  only,  by  a  length  of  50,  which  gives 
tonnage  of  1,628,  and  is  fitted  to  carry  a  cable  whose  weight  in  air  fa 
10  cwt.,  in  water  4  cwt.,  and  diameter  J  inch-^length  now  thought 
sufficient  1,000  miles.    This  for  two  cylinders  will  be  2,000  miles. 
The  distance  is  1,650  nautical  miles,  and  this  will  therefore  give  a  slack 

*  Two  lines  were  tightly  .strained  across  from  gallery  lo  galUn ,  and  cu  theie  the 
ojlinder  revolved  «•  it  was  drawu  along,  and  paid  off  the  cable  below.  J,  H.  8. 
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amounting  to  20  per  cent.,  which  is  ample.  Now,  as  to  the  space  occu- 
pied by  the  cable  when  i^eeled  on.  I  find  (referring  btill  to  the  old 
Atlantic)  that  for  1,500  nules  of  it,  gths  in  thickness,  on  a  cylinder 
whose  ^nnsA»t  is  50  feet  and  lengtid  60,  there  will  be  in  the  60  feet 
1,158  ttmis,  making  oneiake  or  layer  of  81,^  miles,  and  that  of  these 
layers  there  will  be  48,  makuig  a  total  thiclaiess  of  two  feet  six  indies 
only. 

Ill  no  other  way  can  yon  ^tovr  it  as  neatly  or  in  so  small  n  space,  and 
yon  can  reel  it  on  cTcnly  and  quickly  by  mooring  the  cylinder  oft"  a  ^harf, 
and  either  have  steam-engines  on  the  wharf  to  set  the  cylinder  in  rotation 
or  use  yonr  paddle-wheels,  which,  a?  shewn  in  the  model,  are  attached  to 
the  ends  to  do  the  work.    As  the  tide  or  stream  passed  the  cylinder,  it  is 
evident  that  it  wonld  operate  on  the  .paddle-boards  and  cause  rotation. 
The  principal  object  of  the  paddles  is,  howeyer,  not  this.  Ton  will  observe 
that  they  do  not  move  independency  of  ihe  cylinder,  that  they  are,  in 
fact,  fixed  to  the  cylinder,  and  its  axles,  as  I  have  explained ;  therefore,  if 
subjected  to  the  action  of  a  current  of  water,  they  wonld  cause  the  rota- 
tion of  the  cylinder.    Bnt  what  will  be  their  action  while  the  cvlinder  is 
being  towed  forward  by  the  ship  ?    What  wonld  be  the  result  if  they 
were  not  present  ?    The  end  of  the  cable  being  once  let  go,  or  allowed  to 
sink,  the  whole  cable  would  run  off  unchecked,  and  deposit  itself  in  a  coil 
on  the  bottom.    But  the  paddles  will  prevent  this  by  beating  the  water 
and  cauBing  Ibrwaid  movement  of  the  whole  body.    It  appears  then  that 
the  weight  of  cable  is  as  a  constant  dock-weighs— taMng  the  place  of 
steam  in  producing  motire  power — and  capable  of  relieving  the  ship 
towing,  under  certain  circnmstanees,  of  a  portion  of  the  work.    But  this 
action,  whatever  its  amount,  is  co-existent  with  another.    Whether,  in  a 
current,  the  water  passes  by,  and  impinges  upon,  the  paddles  ;  or  whether, 
as  in  towing,  the  body  to  which  the  paddles  are  attached  passes  through 
the  water,  the  reBult  is  the  same,  namely,  the  rotation  of  that  body. 
So,  as  the  cylinder  is  towed  forward,  the  cable  is  thrown  off,  with  an 
acceleration  due  to  the  weight  of  the  cable,  and  a  retardation  due  to  the 
diminishing  diameter  of  tiie  reel,  as  compared  with  that  of  the  paddles. 
There  is  fuso  another  compensation.   As  the  cable  is  thrown  off  the 
cylinder  lightens,  and  less  resistance  will  be  opposed  by  the  paddles  to  the 
dragging  off  of  the  cable*   But  coincidently,  the  depth  of  water,  and 
therefore  the  weight  suspended,  will  have  diminished,  and  therefore  the 
diminution  of  resistance  is  only  what  would  have  been  required.  The 
motive-power  which  I  have  spoken  of  as  being  den'ved  from  tlie  weight  of 
cable  supended,  was  remarked  upon  immediately  by  a  friend  whose  opinion 
I  early  tsought  on  the  subject,  Mi*.  Graratt,  F.R.S.,  a  mathematician 
whose  name  need  only  be  mentioned  to  ensure  respect  for  hia  dicta  on 
such  a  pomt.   Hs  said  as  soon  as  he  saw  the  model, — Why,  it  will  run 
over  the  ship."   It  was  true  enough,  if  the  ship  had  not  had  steam- 
power  sufiGcient  to  get  out  of  the  way,  but  on  gobg  more  into  the  matter, 
we  found  that  this  would  be  the  action.    If  you  conld  only  go  as  fast  as 
the  cable  could  sink,  t.  e.  about  two  miles  per  hour,  then  the  weight  of 
cable  would  assist  the  towing.    If  you  went  faster  than  this,  then,  owing 
to  the  angle  at  which  the  cable  descended  being  altered,  gi-owiiig  UK^re 
astern,  it  would  not  help  the  cylinder  foi-wai'd  at  all  at  a  high  speed, 
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and  lesb  tlie  angle  with  the  horizon  decreabed.  After  the  angle  of 
45*"  18  paawd  (see  diagram  No.  2)  the  backward  poll  exceeds  the  foiwaxd 
impdeey  mi  vice  vtnd. 

Mo,  2. 


A— Curves  of  cAble  when  ship  goM  faster  than  cable  can  sink.  A  B  increascit  in  length 

if  ^l  ec  iilc  gravity  is  diminished  or  speed  Of  ih^  ineNMed. 
C— CurTe  when  cylinder  U  stopped  on  its  way. 

H-^tenary  curve  asiniMdiriMB  ftognm  hu  iMOft  tltontA  long  «aovfli  U  «IKnr 

Mbto  to  reach  it. 

llitiSi  I  neither  mean  to  pro|>osc  to  yov  that  the  cylinder  should  lay  its 
own  cablCf  nor  do  I  fear  that  it  should  ran  over  ^e  ship,  although  iliese 
forces  vnXi  he  acting  in  the  way  I  hsTe  described  at  certain  times  and 

under  certain  circumstances. 

It  is  dear  that,  haying  no  cable  to  cany  in  the  towiiig-vcssel,  yon  can 
carry  plenty  of  coals,  and  that  tlie  trim  will  not  be  sulject  to  the  tremen- 
dous variation  between  1500  tons  and  nothing  by  way  of  cargo,  iiidepen> 
dently  of  the  coal  consumption. 

Here,  then,  is  a  reel  which  carries  your  cable  in  water,  keeping  it  cool, 
which  you  cannot  sink  in  a  gale  (for  where  ships  founder  casks  ofteu  float), 
which  does  away  with  all  danger  to  and  crew,  and  which  I  think  you 
will  admit,  in  any  moderate  weather,  would  lay  your  cable  as  straight  and 
free  from  kinks  as  possible. 

I  have  not  yet  told  you,  what  is  neTertheless  a  vciy  iniixatant  point, 
that  the  weight  of  this  cylinder  would  be  about  260  tons,  if  of  half-uich 
iron  ])latc,  inclusive  of  two  doubb^  ends,  two  partitions,  paddle-wheels, 
stays,  frame,  &c.  &c.,  and  that  the  total  cost  wowhl  be  about  £4,000,  one- 
sixth  Qf  the  value  of  a  ship,  if  built  to  cany  the  same  (quantity  of  a 
similar  cable. 

The  electrical  commimication  which  it  is  necessary  or  at  any  rate 
adyisable  to  keep  up  during  the  towing  of  the  cylinder  and  deposition  of 
the  cable  is  provided  for  by  passing  the  inner  end,  in  coiling  the  cable  on, 
out  through  a  pipe  leading  from  the  surface  of  the  cylinder  to  the  axle. 
Here  it  is  allowed  to  revolve  freely,  dipping  into  a  cup  of  mercury  on  the 
frame,  or  otherwise  spring  contact  may  be  employed,  and  from  this  point 
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a  bhort  cable  or  gUttiUp^rcha  covered  wire  is  led  aloiig  the  totviug'Cable 
to  tlie  ship. 

If  we  consider  farther  the  action  of  the  cylinder  When  towed,  we  shall 
see  that,  whether  tiie  cable  is  alWed  to  run  off  or  not^  the  paddles  wUl 
cause  the  cylinder  'to  revolre  directly^  and  in  proportion  as  the  ship 
towing  moves  ahead*    There  irould  be,  I  hare  no  donbt,  a  considerable 

diminution  of  speed  oonseqiieut  on  the  towing  so  large  a  body  "^vhile  going 
out  to  the  nii(l- Atlantic,  and  therefore  not  giving  off  cable.  But  it  need 
scarcely  be  fen  rod  that  the  speed  of  such  a  vessel  asi  the  Ternble,  which  is, 
perhaps,  the  best  adapted  for  tlie  pur|)ose,  would  be  diminished  to  any- 
thing like  half  her  usual  rate,  which  is  ten  knots.  Therefore  I  believe 
she  would  be  able  to  go  seven  with  this  reel  astern.  A  proposition  has 
been  made  by  some  naral  officers  that  I  should  add  to  the  cylinder  a  fidse 
bow  of  iron,  which  might  be  knocked  away  after  getting  out  to  mid- 
ocean;  bnt  I  am  opposed  to  this  suggestion  for  two  reasons :  First,  be- 
cause all  nnnecessary  complexity  is  to  be  avoided,  the  most  perfect  machine 
being  alwn}^',  the  most  simple  that  will  fnlfil  the  purpose ;  and,  secondly, 
because  it  better  water-lines  and  easier  towing  be  Rl>«olutely  re(pnrc(l,  the 
best  way  to  get  it  in  this  instance  is  by  increasing  the  size  of  the  cylinder, 
and  thereby  making  it  float  lighter  from  the  beginning.  However,  my 
own  impression  is  decidedly,  that  if  we  can  do  it  well  enough,  we  shall 
do  it  qniddy  enough.  Sai  cUo  H  sof  bmu  must  be  our  motto,  and  if  we 
can  accomplish  seven  Imots,  or  168  miles  a-day,  it  will,  after  all,  only 
take  five  cUys  to  reach  the  mid-Atlantic  the  nautical  distance  being  haft 
of  1650,  or  825  miles  only.  In  support  of  my  belief  that  this  speed 
would  be  attainable,  I  may  mention  that  the  Tartanis,  of  about  150 
hor-^e-power,  towed  the  Caledonia  three-decker  at  five  knots,  her  own 
speed  being  eight,  that  the  Napoleon  towed  two  French  line-of-battle 
ships  with  a  diminution  of  only  two  knots  of  her  usual  speed  ;  and  lastly, 
that  the  friction,  which  it  is  known  offers  no  inconsiderable  part  of  the 
resistance  to  the  passage  of  bodies  through  water,  is  here,  to  a  Tory  gyeat 
extent,  absent,  owing  to  the  revolntion  of  the  cylinder  on  its  axis.  What- 
eyer  may  be,  howerer,  the  force  of  the  objection  to  be  made  as  to  the 
towing,  it  cannot  equally  apply  during  the  process  of  laying  cable.  Tlien, 
not  only  will  the  cable  aid  the  advance  rf  t!ie  cylinder  under  certain  cir- 
cumstances, which  I  linve  already  pointed  out,  l»ut  with  every  mile 
traversed  the  cylinder  throws  off  a  portion  of  the  weight,  rises  out  of  the 
water,  and  offei's  a  better  shaped  bottom  for  passing  through  the  iiuid. 
But  I  should  deserve  the  nunie  of  a  fair-weather  seaman  if  I  failed  to 
notice  the  probable  action  of  a  gale,  or  a  heavy  sea,  on  this  system  of 
laying.  Let  ns  suppose,  then,  first,  that  a  gale  is  encountered  before 
beginning  the  laying,  while  each  ship  is  towing  her  cylinder  to  the  mid- 
Atlantic,  or  elsewhere.  As  for  the  cylinder  itself,  it  is  absolutely  safe 
under  such  oircmnstances,  as  also  the  cable  upon  it,  unless  the  ship,  by 
lubberly  management  (which  I  can  scarcely  suppose  to  be  likely),  runs 
into  it,  then  some  damage  might  occur,  cither  to  the  cable  or  the  frame 
by  which  the  cylinder  is  towed.  I  do  not  say  it  woidd  be  inevitable  that 
such  damage  should  occur,  fur  I  think  that  in  many  cases  of  contact 
between  thu  ship  and  cylinder  it  would  be  pushed  a^vay  without  more 
injury  than  denting  the  &ame  which  sunrotmds  it,  and  which  would 
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made  of  hollow  beams,  constructed  from  liaU-iueh  plate  iron.  Bnt  this 
cause  of  daiiger,  if  it  exist,  is  ecj^ually  to  be  found  in  the  system  of  laying 
from  iliips  ;  indeed,  suon  a  case  has  already  occurred  In  layin^p  the 
ToqIoh  and  Algiers  cable,  where,  on  one  occaaioBi  the  operation  wee 
suddenly  stopped  by  a  Fmdh  eteamer,  charged  to  convey  her,  running 
into  the  veeeel  canying  the  cable.  I  wiU,  once  for  all,  remark  that  if, 
two  ayatems,  the  one  can  be  shown  to  be  safer,  more  expeditious,  and  less 
expen^;iyo  than  another,  it  cannot  fairly  be  required  that  there  should  be 
no  ditticulties  whatever  in  it,  while  that  other  is  full  of  them.  Laying 
cables  across  the  ocean,  whatever  may  be  affirmed  by  landsmen,  can  never 
be  other  than  a  most  delicate  and  difficult  operation,  requiring  most 
scientific  seauiansiiip,  calKng  into  action  all  the  piactical  resources  of  the 
sailor,  combhied  with  whatever  aids  science  can  supply. 

Bnt  to  return  to  the  case  of  a  ffsle  eccarring.  Ton  would  He  to,  ran 
before  it,  or  keep  bow  to  sea  tmder  short  steam,  just  as  circumstances 
might  require.  If  necessary,  yon  might  even  let  go  the  cylinder,  taking 
care  to  adopt  such  precautions  as  not  to  lose  sight  of  it,  and  again  malco 
fast  when  the  weather  moderated.  My  own  opinion,  however,  is.  that 
under  no  conceivable  circumstancea  could  such  a  course  become  necessary. 

The  second  difficulty  which  may  occur  is,  a  gale  during  the  laying. 
This  may  declare  itself  ahead,  astern,  or  on  either  beam.  If  the  gale  be 
ahead  a  diminished  rate  of  progression  will  be  the  result,  for,  if  the 
captain  knows  his  work,  he  wul  not  attempt  a  high  speed.  "  IQirashmg 
at  it'*  would  do  no  good,  and  might  do  a  great  deal  of  harm.  But  at 
any  rate  not  so  much  danger  need  be  apmrehended  as  ^  ilh  a  ship  whidi 
has  the  cable  coiled  in  her  hold,  for  semu  reasons*  First  the  pitching 
and  rolling,  as  you  will  see  by  the  plate,  are,  as  well  as  the  scend, 
either  totally  absent  in  the  cylinder  or  very  mstprially  modified;  the 
rise  and  fall  of  the  wave,  together  with  its  foi'ward  impulse  dtuing 
the  short  time  it  is  passing  under  the  cylinder,  being  the  measure 
of  motion  imparted  to  the  cable,  which  is  always  being  steadily  unrolled 
or  paid  out.  There  is  no  uncoiling  in  a  hold  or  handing  out  packings 
or  lashings  (see  Bine  Book),  nor  any  landsman  siq»eilntettding  a  brake 

S break  7)  while  he  himself  is  scarce  able  to  stand  or  see,  and  very  likely 
erotes  one  hand  to  his  own  purposes  and  one  to  the  reqtiirements  of 
the  cable,  if  even  he  is  able  to  do  that.  About  the  orthography  of  this 
word  brako  (break)  there  is  a  great  difference  of  opinion,  some  spelling  it 
one  way,  some  the  other,  hut  I  am  inclined  to  think  there  is  great 
similarity  in  their  action  as  applied  to  this  purpose,  for  the  brake  generally 
breaks  the  cable.  The  most  perfect  brakes  which  I  can  find  are  the 
paddle  wheels,  for  these,  according  to  the  proportion  which  their  diameters 
bear  to  the  diameter  of  the  cylinder,  wUl  either  throw  off  slack  or  app\y 
a  per-centage  of  strain  as  may  be  desired,  the  necessaiy  alteration  bemr 
accomplished  b^  the  use  <^  veiy  simple  mecdianical  appliances  which  I  wiU 
inresentiy  describe ;  and  more,  they  will  resist  the  irag^ng  off  of  cable, 
nerer  absolutely,  but  as  the  squares  of  the  velocity  with  which  it  i« 
Bought  to  be  done,  so  that  anr  strain  due  to  the  rise  and  fall  of  a 
wave  will  be  given  way  to ;  but  the  pulling  off  of  cable  in  excess  of  tho 

rate  at  which  tihe  filup  is  goio|;  ti^ough  the  water  will  be  effectuaUy 
resisted. 
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19m  Apfdiiftce  above  refen*ed  to,  and  which  is  shown  in  tl|«  J^tlilit 

drawings,*  consists  of  a  clutch  fixed  on  the  fore  part  of  the  frame  on  each 
side  at  the  spot  where  the  centres  of  the  paddle-floats  pass  during  tlie 
revolution  of  the  wheels.  This  is  moTPnble  on  its  axis  by  puiiing  ropes 
fi om  the  ship.  If  the  one  end  be  proje<  led  forward  it  will  encounter  the 
arms,  wliich,  like  spokes  of  a  wheel  or  capstan  bars,  are  fiixed  on  the  heads 
of  long  screw  radH,  and  these  when  moved  cause  the  recession  of  the 
padiile  floati  to  thohr  oommoii  Miitre.  If  iliA  other  aim  of  tiie  dutch,  on 
the  oontFarjy  be  the  one  piojeoted,  l^en  the  eerewB  ate  tanfid  in  the 
opposite  direction,  and  tile  floats,  instead  of  being  reefed,**  are  ex^ 
panded.''  Bnt  thie  apparatuft  has  been  oontriTed  more  in  deference  to  the 
views  of  others  than  my  own  conviction.  I  do  not  anticipate,  thongh  it 
would  imdoubtedly  fulfil  its  purpose,  any  neces«:ity  for  its  use  while 
laying  cable.  To  return  to  our  gale  and  its  difficulties.  If  the  wind  be 
astern,  I  do  not  know  any  limit  to  the  speed  with  which  the  cable  may 
safely  be  thrown  off  in  the  path  of  the  vessel  as  it  certainly  will  be  by  the 
revolution  of  the  cylinder*  If  the  gale  be  abeam,  a  current  course  will  be 
shaped,  or  ratiier  we  leeway  must  be  allowed  for  as  usual,  and  no  fear 
need  be  entertsined  that  ti^e  cylinder  will  not  "come  after  tiie  ship'* 
perfectly  square,  for  we  are  not  towing  as  ordinarily  by  the  apejt  of  a 
triangle  represented  thus.  T!io  base  is  the  stern  of  the  ship  towing,  the 
toT^'^ ropes  forming  the  sides,  and  the  hawse-holes  of  the  ship  towed  the 
af  jex,  but  in  a  totally  different  manner,  the  points  at  which  the  tow-ropes 
are  attached  to  the  cylinder  being  more  widely  separated  tliaii  those  which 
they  leave  at  the  stem  of  the  towing  vessel.  In  towing  a  bhip,  as 
desdibed  above,  if  tiiere  be  a  heavy  sea,  she  inevitably  sheers  about,  even 
when  well  steered,  and  from  that  cause,  as  also  the  heavy  pitching,  brings 
great  strains  on  the  tow-ropes  if  she  do  not  even  Inreak  Ihem.  l^e  heavy 
pitching  is  caused  by  the  fact,  illustrated  in  the  plate,  that  the  wave 
continues  to  raise  the  stem  until  it  reaches  the  centre  of  the  ship's  length, 
causing  thereby  a  motion  in  a  vertical  direction  much  exceeding  the 
height  of  the  wave  alone,  in  fact  one  due  to  a  multiple  of  that  height  by 
the  half  length  of  the  ship. 

I  may  here  mention  that  I  propose  to  use  as  towing  cables  Manilla 
hemp  combined  with  steel  wire,  which  experience  has  shown  to  be  the  best 
means  ef  obtainfaig  great  strength  and  great  lightnew.  Four  of  thesa 
would  be  used,  two  of  which  as  preventem;  Z  shoold  prefer  to  shackle 
them  to  chain  cables  on  board  the  towing  vessel,  passing  them  out  of  th« 
hawse  holes,  and  hanging  them  outdde  the  ship  with  proper  stoppers  tiid 
quarter  tackles.  Also  nt  the  points  of  strain  on  the  cylinder  and  the  ship 
I  woidd  make  n«e  of  "luUTer"  or  ppirel  springs  to  diminish  any  jerking 
action.  Counters  for  the  number  of  revolutions  by  bell  signal  to  the  ship, 
lights  for  night  work,  means  of  locking  the  cylinder,  and  either  stopping 
or  retarding  its  revolution,  or  causiBg  it  to  revolve  by  hand,  would  also 
urol^ably  be  adopte<l.  I  tUnk  most  ef  tiie  ordinary  difficulties  whioli 
eaa  be  mesean  have  now  been  eoaMmA,  but,  if  a  bmskdown  ef  eoslnea 
or  other  extrsordinary  dittedl^  shodd  oeeor,  it  may  be  aslwd  how  we 
■henldihetteet?  The  engine  steps.  Ifyetihave^eeyettpKobiiblywevldbeTf, 
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a  consort,  you  may,  nitliont  much  danger  or  difficulty,  change  places  with 
her.  There  is  no  shifting  possible  if  the  cable  is  oiled  on  board  a  ship. 
She  may,  it  is  true,  lie  taken  in  tow,  but  I  have  already  shown  why  it  is 
uiuch.  more  difficult  to  tow  a  ship  than  this  cylinder,  not  as  regards  tlic 
rate,  but  ilie  breakage  of  tow-ropes.  Biit  if  the  tow-ropes  should,  with 
Uie  cylinder,  be  nnfortDnatoly  carried  away  in  fine  weather,  you  woiild  of 
course  soon  make  fast  again,  while  in  a  gale  the  cable  will  take  about 
two  honrSy  or  perhaps  more,  before  the  cnnre,  which  I  shall  presently  show 
to  exist  during  the  laying,  will  hiye  sunk  sufficiently  to  allow  of  a  fair 
strain  being  brought  upon  it.  Tlien  the  cylinder  wi!l  of  itself  turn  round 
and  ride  to  the  cable,  giving  off  cable  slowly  in  an&wer  to  any  strain,  but 


Cjlinder  abandoned  or  cast  off  tmpansUyt 


vesistuig  any  rapid  dragging  of  it  off  by  the  beating  of  the  paddles  on  the 
water,  and  the  ship  mnst  lie  by  it  nntil  the  gale  moderates  or  she  can  in 
any  way  get  it  in  tow^  which  might  not  be  attended  with  any  great 
difficulty.  But  here  again,  with  proper  management,  I  consider  that  this 
breaking  adrift  is  an  unlikely  occurrence.  There  is  no  object  to  l)e 
gained  in  forcing  the  bhip  ahead  in  such  a  way  as  to  endanger  the  tow- 
ropes.  I  do  not  believe  there  wt»uld  be  any  difficulty  In  having  a  crew 
of  ten  men  or  so  on  the  cylinder  frame  during  the  whole  operation  if  it 
tamed  ont  to  be  desirable,  and  would  cheerfully  Tolimteer  to  take  charge 
of  tiiem  mysel£  I  know  ihat  a  ship  in  a  gale  of  wind  may  founder,  par- 
ticolarly  if  she  has  or  has  had  tolegraphic  cable  coiled  in  her  holds  and 
on  her  decks^  and  is  either,  therefore,  over  weighed  or  not  ballasted,  while 
I  am  satisfied  that  this  structure  would  be  almost  if  not  quite  imsinkablc 
by  anything  in  the  shape  of  wind  or  sea.  If  it  should  even  leak,  which  in 
little  to  be  feared  in  such  a  vessel,  cask,  or  cylinder,  i)roved  as  it  might  be 
by  hydrostatic  pressure,  then  it  may  be  made  to  pump  itself  out  by  vciy 
simple  means  whenever  it  is  revolving,  as  is  done  every  day  iii  our  sugar 
refineries  and  other  woik^  where  laige  cylinders  heated  internally  by 
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steam  have  hollow  axles  with  scoops  attached  inside  as  radii.  These  take 
up  the  condensed  Avater  from  the  bottom  as  they  pass  through  it  and 
deliver  it  at  the  axle. 

If  it  be  desired  to  lift  cable  which  has  already  been  laid,  tliis  may  be 
done  bj  making  hat  to  tho  after-pait  of  the  cylinder  frame,  and  towing  in 
the  reverse  direction.  The  paddles  will,  as  before,  cause  reyolutioni  and 
wind  up  the  cable.  Under-running  may  also  be  accompliiBhed  in  the  same 
way  by  taking  two  or  three  tm-ns  of  the  cable  round  the  cylinder,  and 
towing  or  slowly  moving  the  cylinder  in  the  direction  which  you  wish  to 
raise.  For  tlio^^e  ]>rocesses,  in  any  moderate  depth  of  Avat'Cr,  say  three  or 
four  hundred  fullionis,  the  cyUuder  would  be  most  valuable,  while  even  in 
greater  depths  it  might  53ometiines  be  successful  where  any  oth(>r  means 
would  fail.  In  fact,  any  cable  which  would  bear  its  own  weight  might  be 
thus  recoyeied  or  repaired. 

As  the  cable  is  by  this  system  not  exposed  to  mf  mechanical  Tiolence,  ais 
it  is  always  in  water,  and  may  be  tested  in  water  during  the  whole  of  tiie 
reeling  on,  and  on  the  outward  Toyage,  it  becomes  almost  certain  that  a  mere 
gntta  percha  covered  wire  cmdd  be  laid  successfully.  I  have  recommended, 
and  I  continue  to  advocate,  the  eiiipl*>y]nent  of  internal  stcd  wire,  to  give 
strength,  but  I  should  not  consider  it  indispensable  for  l:^Yill^•  alone  if 
tiiese  means  be  employed.  Yet  I  am  no  admirer  of  excessively  light 
cables,  which  it  is  now  the  fashion  to  praise.  Surface  currents  cannot  be 
ignored,  and  they  are  greatly  more  to  be  feared,  as  the  specific  gravity  of 
the  cable  is  decreased,  while,  as  we  may  wish  to  lift  the  cable,  or  some 
portion  of  it,  for  ropair,  strength  is  by  no  means  to  be  neglected.  To  place 
steel  or  iron  wire  outside  a  cable,  where  the  salt  water  can  get  at  it,  after 
whatever  lapse  of  time,  is  only  to  insm*e  its  destruction  by  chlorides  or 
oxides.  It  has  been  sought  to  remedy  tliis  by  means  which  I  can  only 
compare  to  those  adopted  by  an  elderly  lady  of  my  acquaintance.  She 
liought  a  Turkey  cai-pet:  in  order  that  it  might  not  be  too  roughly 
visited  by  the  winds  of  heaven,  or  the  feet  of  the  profane,  she  covered  it 
carefully  witli  an  Indian  mat ;  but  this  also  was  too  good  to  be  iU-used,  so 
she  finidly  applied  a  brown  holland  over  both.  So  it  is  with  a  telegraph 
cable,  we  first  construct  the  two  essential  parts, — ^the  condnctor  and  its 
inaolator'-i-'then  we  set  to  work  to  combat  a  shadow;  we  ignore  the 
reduced  specific  gravity  and  treat  the  wire  as  if  it  alone  were  to  be  sus- 
pended in  watei*.  Under  this  impression  we  construct  an  outer  system  of 
wires  enveloping  the  cable  as  in  the  aims  of  death  Tlioso  ae:ain  ^ve  arci 
now  covering  witK  an  insulating  material,  and  it  is  probable  liiai  ^^  sliall 
perceive  that  the  latter  will  also  require  to  be  protected  by  something  else. 
Unfortunately  in  this  case  the  brown  holland  is  likely  to  be  more  expensive 
than  the  Turkey  eaipet.  One  electrician,  whose  cables  are  Teiy  beautiftd 
to  h)ok  at,  has  reufy  put  a  larger  copper  conductor,  in  the  shape  of 
sheathing,  outside  his  cable  than  there  is  inside  it,  and  I  strongly  advise 
him  to  put  an  insulator  outside  that  again,  if  he  does  not  desire  to  throw 
away  the  copper  or  brass  outside  altogether.  It  cannot  contribute  to 
strength,  for  if  copper  could  support  its  own  weight  in  water  it  would  be 
ft«?  well  done  by  the  small  conductor  inside.  It  professes,  1  know,  t^  save 
the  insulator  from  ill-treatment  by  cable  layers  or  nmnching  by  molluscs, 
but  is  ill-treatment  necessary,  and  will  molluscs,  where  they  do  exist,  bo 
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more  injurious  to  gutta  perclia  than  salt  water  to  copper?  As  for  &pirfy.l 
iron  or  steel  wires  outside  a  soft  core  and  a  straight  conductor,  I  can 
find  no  words  sufficiently  strong-  to  express  my  astonishment,  at  such  a 
transgression  of  all  mechanical  laws,  at  such  a  self-evident  fallacy.  They 
lire  unprotected  from  rust  or  metallic  reins  on  the  bottom;  they  compress 
the  son  core,  and  at  the  same  time  elongate  and  briug  all  the  SMli  cm 
tihe  copper  Win  wliich  fhey  ought  to  Instaili.  Hiey  are  llftble  to  kink, 
and  certain  to  decay.  They  present,  in  fthorty  tiie  best  poedble  eontH'- 
vancc  of  "how  not  to  do  it"  I  have  beet  tdd  that  tiie  iron  wires  alwaya 
broke  first  in  the  experiments,  but  I  am  sui-e  that,  had  the  test  been 
Applied  r  f  hanging  a  Weight  down  a  well  by  one  of  such  cables,  we  should 
have  had  a  vcn-  great  tendency  to  untwist  on  the  part  of  the  spiral  and  a 
cnirespondiiig  elongation  of  the  copper  wire.  Of  course  the  iron  would, 
even  then,  break  before  the  copper,  but  you  would  indefinitely  attenuate 
the  conductor,  which,  I  presume,  would  not  be  considered  desirable. 

Bnt  tvith  cablei  i  bare  Uttle  to  do.  Whatever  tbey  may  be,  I  will 
undertake  to  lar  them  (D.  V.)  isk  the  eame  etate  in  wbieb  mef  left  tlid 
mann&ctnrei^a  nanda ;  and  more  no  telegraphist  can  expect  from  seamen. 

I  would  by  no  means  be  underpt  d  to  say  that  a  cylinder  shouUl  be 
built,  and  sent  at  once  to  the  work  of  laying  an  Atlantic  cable,  without 
trial.  There  can  be  no  reft9on  why  full  and  satisfactoiy  experiments 
should  not  be  made  previously ;  but  if,  a^^  I  hope,  the  opinions  of  many 
able  men  whom  I  have  consulted  already,  as  well  in  the  naval  as  in  other 
professions,  and  who  are  nearly  unanimous  in  their  belief  in  the  ieaaibility 
of  the  plan — if  these  opinions  are  still  farther  confirmed  by  the  rerdiot  of 
this  Institntlon ;  then  sorely  it  is  worth  yrMcy  by  tbe  eiq^enditore  of  a 
few  thousands,  to  try  whe&er  a  stop  may  not  be  pnt  to  those  Mures 
which  hare  already  swallowed  up  a  million  and  a  half  sterling,  and  so 
shaken  public  faith  in  telegraphic  submarine  communication  that  no  pro- 
position which  involve^?  a  recurrence  to  the  old  method  of  coiling  in  ships 
will  ever  be  listened  to  ^yith  favour  by  the  Government  or  the  nation.  T 
mentioned  the  expenditure,  but  I  am  }->repnred  to  show  that  other  uses 
could  be  profitably  found  for  such  a  vessel  as  I  propose,  even  if  it  did  not 
fulfil  the  sanguine  expectation  which  my  friends  and  I  entertain  of  success 
in  laying  cables  by  its  means;  for  the  necessity  of  storh^  submarine 
cftbles  after  mann^Mtnre  in  water  baS  led,  in  Some  instances,  to  the  eon* 
stniction  o^  tanks  on  purpose.  Even  ibere,  the  water  has  to  be  changed 
and,  if  possible,  kept  cool  by  pumping.  But  such  a  cylinder  as  this  would, 
if  left  moored  in  a  tideway,  keep  rotating,  and  the  cable  would  be  perfectly 
safe  on  it,  whether  as  regard*?  mechanical  violence  or  rallied  temperatiu*e. 
If,  in  spite  of  every  care,  the  testing  should  show  a  fault  while  laying, 
supposing  the  faulty  part  to  have  been  paid-out,  it  Would  be  possible  to 
reel  it  up  again,  either  by  towing  in  the  opposite  direction,  or  by  a  hand- 
motion  ^iven  to  the  cylinder  from  the  frame.  If  the  fault  were  discovered 
While  sttll  on  the  cylinder,  as  there  are  about  thirfy-ono  miles  in  each 
Ia]rer,  the  operation  of  laying  may  be  stopped,  and  the  fault  be  cut  oat 
whenever  necessary.  But  faults  can  scarcely  be  expeGted  to  occur,  when  h 
cable  is  treated  as  it  would  be  on  this  principle.  They  are  more  likely  to 
exi«t,  orhn  caused,  where  the  cable,  in  a  hold  and  during  its  coiling  into 

it,  has  to  be  subjected  to  a  handling  which,  em  where  ereiy  care  is  taken. 
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it  too  likely  to  be  attended  witb  acoidMiti  and  which  gives  opportuaities 
for  wilAd  damage,  and  whieh  hare  not  always  been  passed  orer  without 
huuin*  Here,  on  the  oontraiy,  nothing  but  water  ever  toaohes  the  oahle 
after  or  during  the  ooiling-on— the  very  ooiling  is,  to  speak  correctly,  now 
changed  to  a  winding  or  reeling  on,  wmeh  is  &r  less  likely  to  injure  the 
cable,  and  the  difference  of  which  any  seaman  will  readily  imderstaud.  A 
similar  motion  in  unwinding  or  paying>out  will  do  away  with  all  necessity 
for  brakes,  and  most  of  the  causes  of  breakage. 

I  have  now,  I  venture  to  hope,  sufficiently  explained  a  system  of  laying 
and  generally  trefttiiig  submanne  telcgiapli  cables,  which  at  least  cannot 
be  SMd  to  be  objeotionably  complex ;  and  I  hope  that  a  free  discussion  of 
its  demerits  or  otheifwiae  may  bring  out  all  those  "  Ko*a"  whidi  aie  mudi 
move  valuable  to  amy  iftTottfeor  tbaii  any  vmAm  of  "  Yes'e.** 

Here,  as  at  the  Naval  Arehitects'  Institution,  where  I  have  recently 
been  kindly  permitted  to  read  a  paper  on  the  same  subject,  I  am  fully 
conscious  of  the  great  competency  of  my  hearers  to  judge  the  merits  of  the 
ey^tpm  ;  and,  therefore,  whilst  thanking  the  members  of  the  Royal  United 
Bervice  Institution  most  warmly  for  their  gooduess  in  allowing  mp  thus  to 
bring  the  matter  before  them,  I  Iiave  only  to  beg  tor  an  impaitial  con- 
sideration of  tbe  bubject,  and  tbat  1  may  have  the  opportmiity  of  answer-* 
ing,  if  tiiat  be  possible,  any  objections  whidi  may  suggest  thexnselree  now 
or.  hereafter. 

One  word  more  and  I  bare  done.  There  may  be  otrjectlona  to  be  made, 
and  minor  difficulties  to  be  oTeroome  in  this  as  in  eyery  other  noreliy; 

but  there  is  nothing  that  a  seaman  need  fear. 

On  the  other  hand,  I  fearlessly  maintain  that,  unless  by  a  miracle,  no 
cable  could  ever  be  succe'^'^fnlly  lairl  over  such  a  stretch  as  the  Atlantic  by 
coiling  it  into  a  hold  at  the  commencement ;  and  more,  'that,  whatever 
may  be  said,  no  cable  has  ever  yet  been  laid,  either  by  Messrs.  Glass, 
Elliott,  or  others,  which  approaches  such  conditions  as  are  here  to  be  met. 
The  Toulon  and  Algiers  cable  was  only  laid  in  pieces,  so  to  speak.  The 
first  attempt  took  them  nowhere ;  the  second,  aa  ftr  as  Mmorca;  and  the 
thurd,  from  Minorca  to  Toulon.  Is  this  such  a  success  as  ought  to  be  or 
can  be  referred  to,  as  promising  another,  in  laying  a  cable  across  the 
Atlantic  ?  Is  the  Red  Sea  a  success  ?  Is  the  Alexandria  and  !Malta,  laid  in 
a  continuous  length  across  deep  water?  Ill-treated  as  it  had  been  in  a  hold, 
they  even  now  fear  to  work  through  it  at  the  speed  they  would  otherwise  do. 

No ;  if  not  this  plan,  then  some  better  one — but  let  it  at  least  be  one 
which  seamen  can  approve,  not  a  clumsy  attempt  to  overlay  landsmen's 
difficulties  with  landsmen's  expedients,  which  are  discOTered  successively, 
after  the  cable  ia  broken,  to  haTe  been  mistakes.  I  can  compare  the  pro- 
ceedings hitherto  to  nothing  so  well  as  the  attompts  at  puUii]^  (rowmg, 
landsmen  call  it)  of  a  greeidiom  in  a  boat.  He  seizes  an  oar — possibly 
even  adTcntores  on  the  atn^e  oar,  if  he  is  not  speedily  ejected.  Then  his 
miseries  begin— perhaps  he  catches  a  crab — probably  he  breaks  his  oar— 
and  it  is  always  the  fault  of  somebody  or  f^omething,  not  himfielf,  that  he 
does  not  succeed  :  at  length  some  old  seaman,  pitying  his  troubles,  "  double 
baiikb  '  his  oar,  and  teaches  him  practically  the  value  of  that  turn  of  the 
wrist,  which  seems  easy  enou^^ii  to  look  at,  but  nevertheless  takes  some 
time  to  attain. 
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Seamen,  as  a  body,  are  generally  very  ready  to  communicate  their 
knowledge  to  those  who  come  among  them  fiom  &e  Umd,  mofe  00  than 
most  professions  or  trades,  but  neither  their  goodwill,  nor  even  the  nn^ 
doubted  aptness  and  acqnisitiTe  talent  of  telegraphic  engineers,  can  make 

it  possible  to  compress  titie  learning  of  years  into  the  compass  of  a  voyage 
or  two,  lasting  each  &  fortnight  or  so.  Such  a  space  of  time  is  barely 
sufficient  to  oyercoTnc  the  rebellion  of  the  stomach,  or  to  master  the  mys- 
teries of  t})0  soup  plate.  A  very  clever  fellow  perhaps  leams,  in  adtlition, 
not  to  hold  on  to  a  black  rope,  nor  to  seek  the  weather  gangway  on  dire 
occasions ;  but  the  greatest  progress  which  can  be  expected  is,  after  all,  as 
in  the  case  before  us,  that  the  tyro  should  hare  learnt  how  he  can  not  do 
it,  and  be  willing  to  confess  that»  after  all,  it  is  a  nautical  question  how  to 
carry  out  great  operations  at  sea,  which  can  only  leceiTe  its  proper  solntion. 
from  seamen. 

To  them,  tlierefore,  as  represented  by  this  Institution  I  turn  for  ap- 
proval ;  and  if  they  do  sanction  my  labours,  I  have  no  doubt  that  the 
telegraphists  ^vill  join  us  heart  and  hand  in  carrying  to  a  really  successful 
issue  this  magniliceut  work,  which  I  firmly  believe  is  yet  destined  to  play 
its  part,  under  Divine  Providence,  in  the  spread  of  that  univereal  peace-— 
of  that  knowledge  of  Him  which  shall  one  day  <^  cover  the  earth  as  the 
waters  ooyer  the  sea,** 
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MILITARY  TKAINtNG, 
ooNsmmsD  fbimcipallt  wteh  bbfbrencb  to  tbx  most  advaxtaojbous 

ABBAKOEMENT  OF  THE  BXBBCISES  AHD  OOCOPATIOKS  W  IMFAMTBT  flOLMBBfl. 

(Being  a  Sequel  to  Lecture  delivered  on  the  Sth  of  Marcky  1861,  on  Military 
Traimngy  considered  principally  tvith  reference  to  tk$  MdOiWtS  ado^pUd 
for  the  development  of  ImUindual  EscceUeim') 

By  LlEOTENANT-COLONEL  A.  CUNNINGIIAM  RoBEETSON, 

l8l  Bait.  6ih  (^Xhe  King's)  licgimeut. 

In  a  Lecture  vLkh  I  had  last  year  the  honour  of  deliireiuig  in  this 
place  I  enumerated  ten  different  kinds  of  instruction  which  it  appeared 
to  me  desirable  that  our  infantry  soldiers  should  reoeiTei  naniely» 
instruction— 

'  1.  Tn  marcTiing  and  setting-up  drilL 
/.  Individual  \  2.  In  gymnastic  exercises. 
Instruction,    \  3.  In  the  use  of  arms  and  intrenching  tools. 
\  4.  In  field  cookery. 
'5.  In  field  exercises  and  evolutions. 

6.  In  heavy  gun  drill  and  the  ifianagemqit  of  artillery^ 

7.  the  method  of  construcfing  trenches  and  battoies 
in  the  presence  of  an  euemy. 

8.  In  escalading. 

9«  In  the  method  of  pitching  tents  and  of  constructing 

huts. 

10.  In  the  method  of  using  tackles,  and  in  the  modes  of 
applying  some  of  the  sini[)ler  mechanical  con- 
trivances lor  moving  heavy  bodies. 
I  do  not  think  it  necessary  to  say  a  single  word  in  order  to  prove  that 
if  it  were  possible  it  would  be  very  desirable  that  all  the  diffiarent  kindUt 
of  instruction  I  have  enumerated  should  be  given  to  our  infantxy  sddiers ; 
but  whether  or  not  that  which  is  undeniably  desirable  can  be  proved  t  o 
be  practicable  is  a  question  which  cannot  be  determined  without  eaxeful 
investigation. 

What  I  sba]]  now  attempt  to  dt)  is  to  state  to  you  as  fuli^  as  possible  my 
reasons  for  thiakiug,  that,  after  making  due  allowance  for  mterruptions  oc- 
casioned by  bad  weather,  sickness,  and  duties,  and  after  also  allowing  ample 
time  for  repose  and  for  keeping  in  order  arms,  accoutrements,  clothing, 
and  quarters,  the  remaining  time  available  for  the  instruction  of  the 
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soldier  is  sufficient  lur  the  acquisition  and  praotioe  of  all  the  arts  and 
exercises  in  which  it  U  desirable  that  infiuitiy  scldiers  should  he 
proficient. 

The  three  great  branches  of  the  training  of  on  infantry  soldier  are,<— 
Ist.  Field  exeroises  end  evolutions. 
2nd.  Rifle  shooting. 
3rd.  Gymnastic  exerci<;e? 

In  order  to  determine  how  much  time  must  be  devoted  to  these  three 
branches,  and  how  much  -will  be  available  for  other  arts  and  exercises,  we 
must  consider  what  is  the  precise  object  of  each  kind  of  training,  and  the 
nature  and  amount  of  instruction  necessary  to  enable  a  recruit  to  do  the 
particular  thing  required  with  ease  and  aceuxecj. 

Cionunenoing  with  field  exeroises— 4he  objeot  of  this  branch  of  training  is 
to  enable  the  officer  who  commands  a  body  of  troops  to  form  the  line  of  battle 
in  the  most  expeditious  manner  in  anygiven  direotion,and  to  execute  withoiit 
confusion  sncih  dienges  of  position  or  formation  as  may  be  expedient,  either 
for  the  purposes  of  attack  or  defence.  In  order  to  enable  an  ofiiccr  to 
guide  the  motions  of  a  body  of  troops,  each  individual  soldier  must  know 
the  method  of  performing  a  variety  of  evolutions,  and  when  particular 
commands  are  given  must  be  accustomed  to  act  in  a  certain  prescribed 
wav.  Very  different  estimates  will  be  formed  bv  different  individuals  of 
the  nature  of  the  instmetien  andcf  the  time  required  to  teach  the  reeruit  to  do 
this.  in  cnrder  to  form  the  line  of  batlto  without  coniuBion  and  with  the 
utmost  possible  rapidity,  it  be  necessary  that  soldiers  should  be  trained  to 
absolute  preoision  of  movement,  if  it  be  necessary  that  the  loigkh  of  pace 
and  rate  of  movement  of  every  individual  soldier  shnuld  be  precisely  the 
same;  if  this  be  necessary,  then  experience  proves  thai  such  perfection  of 
movement  can  only  be  acquired  after  a  long  course  of  most  assiduous 
training,  and  that  it  cannot  ha  kept  up  without  constant  and  laborious 
practice*  so  constant  and  laborious  that  troops  accustomed  Lu  muve  on 
parade  and  to  handle  their  arms  with  perfect  pr9cid(m  will  have  little 
time  for  any  other  occupation  tiiaii  the  lift^long,  daily  monotonous  routine 
of  squad,  company,  and  battalion  drilL 

If,  on  the  other  hand»  this  absolute  precision  of  movement  be  not  essea« 
tial;  if  it  be  £yund  that  in  praotioe  considerable  looseneis  and  irregularity 
of  movement  has  no  tendency  to  create  confusion,  and  is  perfectly  com- 
patible with  the  utmost  rapidity  and  most  perfect  accuracy  of  formation; 
if  it  be  found  thnt  this  absolute  pn  cision  of  movement,  which  is  so  im- 
posing and  admirable  on  the  parade  ground,  is  by  no  means  essential  to 
efficiency  in  the  field,  then  it  is  obvious  that  the  process  of  teaching 
troops  field  exercises  and  evolutions  will  be  completely  divested  of  its 
laborious  character;  that  after  recruits  have  been,  drilled  to  act  together, 
and  have  been  taught  the  few  end  simple  methods  by  whioh  all  poisible 
changes  of  position  and  all  useful  changes  of  formation  may  be  efiboted, 
comparatively  speaking,  very  little  time  need  be  devoted  to  the  praotioe  of 
tiiese  methods. 

It  appears  to  me  that  to  train  soldiers  on  a  system  which  aims  at 
absolute  mathematical  precision  of  movement,  so  far  from  being  necessary 
or  oTpn  advantageous,  is  in  its  tendency  absolutely  injurious  to  their 
efficiency  in  the  iield. 
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In  Older  to  uudersiand  how  it  is  that  an  apparent  perfection  is  in 
reality  an  imperfection,  kt  it  be  remembeired  that  the  conditions  of 
warfare  do  not  admit  of  the  preservation  of  perfect,  unbroken  order  in  the 
furmatiou  of  troops,  nor  of  perfect  mathematical  precision  in  their  move« 
lOMnti.  Nciw,  if  troops  thioogboiit  tlM  wliete  oohtm  of  tbdr  tnuing  hare 
beeii  Mght  to  IbeKm  thai  pemot  r0^^ 

piiecisioii  in  their  moremenUi  m  essential  to  their  effioMmcy,  these  troopei 
when  ibr  the  flret  time  they  are  placed  in  oirctimstanoei  where  a  eertain 

degree  of  derangement  in  their  formations  and  of  looseness  of  morement 

are  i^n avoidable,  are  apt  to  imagine  that  such  deviations  from  the  precision 
of  parade  are  evidences  of  mismanan"cmcnt  and  failure.  The  more  perfect 
the  pamde  training  of  the  troops  the  greater  influence  has  the  idea  of 
their  incapacity  for  acting  together  with  effect  under  conditions  which 
their  parade  training  has  never  attempted  to  imitate.  Commandti  wliich 
fhey  oaimot  execute  trl^  Aelr  aeettstomed  ftmUmaa  ihey  aoaroely  attempt 
to  eMate  at  all.  It  is  very  poesihle  that  n  higlil}  -drilled  battalion, 
which  years  of  assiduous  training  in  the  art  of  parade  evolutions  had 
rendered  the  model  for  an  army,  might,  when  brought  for  the  first  time 
into  contact  with  an  enemy,  be  found  more  unmanageable  and  unhandy 
than  an  iiTirfrilled  guerilla  levy  which  had  received  no  other  training  than 
such  practical  lesson?  in  the  art  of  united  action  as  it  might  have  picked 
up  during  a  few  months  of  warfare. 

Of  course  a  very  little  experience  of  campaigning  teaches  the  reo^ular 
as  well  as  the  irregular  soldier  that  unity  of  action  is  perfectly  compatible 
with  broken  ranks  and  with  tery  oonsiderable  looseness  of  movement,  but 
I  myself  have  had  more  lhan  one  opportunity  of  observing  that  this  is  not 
one  of  the  lessons  which  either  officers  or  soldiers  learn  on  the  parade 
ground,  and  I  should  think  that  almost  every  officer  who  has  seen  troops 
led  into  action  for  the  first  time  must  be  able  to  recall  to  his  memory 
inci  Iciiis  which  v:onld  serve  to  illustrate  and  confirm  the  observations 
wliich  have  just  been  made. 

If,  therefore,  the  method  of  executing  battalion  movements  on  parade 
was  so  modified  as  to  be  made  to  resemble  as  nearly  as  possible  the 
manner  in  which  the  usual  conditions  of  warfare  render  it  unavoidable 
that  these  movements  must  be  executed  iu  the  fieldi  it  spears  to  me  that 
these  modifications  Would  not  only  render  this  part  of  a  toldier's  training 
simpler  and  more  easily  taught,  but  that  it  would  also  render  it  much 
more  practical  and  serviceable. 

Without  attempting  to  go  into  the  details  of  such  modifications  as  might 
be  suggepted  for  carrying  out  this  view,  T  shall  merely,  for  tho  sake  of 
illustration,  indicate  some  of  the  expedients  winch  might  be  made  use  of 
in  order  to  accustom  soldiers  on  parade  to  those  irregularities  and  devia- 
tions from  uniformity  which  must  inevitably  occur  during  held  seiTice, 
and  in  order  to  facilitate  the  management  of  troops  when  they  are  re- 
quired to  move  loosely  and  with  the  ordel^  of  their  fbrmatioa  more  or  less 
deranged. 

L  CSompanies  should  never  be  equalised  when  praotisfaig  battalion 

movements. 

In  deploymenti,  fbrmaiions  of  columns,  and  eohellon  aovemeuts  it 
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makes  no  practical  difference  in  the  mode  of  executiug  these  movements 
whether  companies  be  equal  or  unequal,  but  in  symmetrical  manoeuvres, 
sacli  as  doubleHsoIunm  movements  and  the  formation  of  equaies,  when  the 
companies  are  of  uneqiial  strength  these  evolations  eannot  be  executed 
with  the  same  precision  as  when  companies  have  been  equalised*  It  seema 
particularly  desirable  that  the  formation  of  squares  dioald  always  be 
practised  with  companies  of  unequal  strength ;  because  when  squares  are 
required  to  be  formed  in  the  field  the  troopf?  have  generally  been  some 
time  under  fire,  many  casualties  have  occurred,  and  the  manoeuvre  has  to 
be  executed  under  conditions  which  render  the  symmetrical  formations  of 
the  parade  ground  quite  impossible. 

II.  Battalions  should  be  practised  in  ezeouting  changes  of  Cront  and 
other  man«ums  hj  the  successive  as  well  as  l£e  simultaneous  move* 
ments  of  oompanies,  no  genml  word  of  command  being  given,  but  the 
necessary  caution  being  passed  from  company  to  company. 

The  manner  of  passing  a  command  along  a  line,  or  from  front  to  rear  of 
a  column,  is  a  matter  of  considerable  practical  importance,  it  is  a  process 
which  should  be  performed  in  a  systematic  manner  and  which  should  be 
frequently  practised. 

in. — In  order  to  accu&tom  troops  to  move  loosely,  battalions  should  be 
practised  iu  deploying,  with  intervals  between  the  companies  equal  to 
about  a  quarter  of  their  front  The  line  ^ould  then  be  ordered  to 
advance,  the  men  of  each  company  opening  out  on  the  march  so  as  to  fill 
up  the  intervals :  at  the  word  ^<halt"  the  men  should  instantly  close  on 
their  right  files.  A  loose  movement  should  always  be  followed  by  a 
perfectly  accurate  formation.  The  instant  a  line  halts,  without  further 
caution  the  coverers  should  move  out  lour  paces;  they  should  then  face 
to  the  right  or  left  as  might  be  ordered,  and  as  soon  as  accurately  covered 
the  companies  should  move  up  in  succession  and  dress.  If  the  companies 
are  ordered  to  commence  firing  immediaiely  ou  entering  the  alignment, 
the  coverers  should  move  out  the  instant  the  "  cease  tiring  "  sounds. 

IV.  The  captain  of  a  company  ought  to  be  required  to  exercise  an 
efficient  control  and  superintendence  over  the  movements  of  his  company; 
he  ought  to  be  required  to  correct  the  errors  of  his  men,  to  check  or 
accelerate  their  pace,  to  break  off  files,  and  to  make  such  other  changes  in 
the  order  of  their  formation  as  may  be  necessary  for  the  purpose  of  passing 
o])stacles,  to  repeat  words  of  oommand,  and  to  see  that  they  are  properly 
obeyed. 

To  enable  him  to  do  those  things  he  must  V>e  relieved  from  the  duty 
of  preserving  covering  and  distance  in  coiumu,  and  both  in  line  and 
column  permitted  to  use  his  own  discretion  in  changing  his  place  and 
going  to  whatever  point  may  appear  to  him  most  conveni^t  fbr  superin^ 
tending  and  directing  the  movements  of  his  men.  I  believe  when  the 
driU-biook  was  last  revised  Colonel  Lysons  was  strongly  urged  by  many 
officers  to  introduce  the  change  suggested  in  the  parade  functions  of 
captains  of  companies,  but  unfortunately  could  not  be  persuaded  to  do  so. 

When  a  stroncr  bfittalion  is  moving  over  broken  ground  it  is  impossible 
for  a  commanding  officer  to  keep  the  men  properly  in  hand  or  to  exf^rcisc 
an  effective  control  over  their  movements  without  the  active  assistance  of 
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cspbiinfl  of  companies,  and  that  assistance  they  cannot  possibly  render  if 
they  remain  in  the  position  and  perform  the  duties  assigned  them  by  the 

present  regulations. 

To  presei've  covering  and  distance  and  to  precede  and  guide  a  company 
should  be  the  fitncHon  of  a  serjcant  told  off  for  that  especial  duty.  Each 
of  these  company  guides  should  carry  a  small  distinguishing  flag,  differing 
in  form  or  colour  frona  those  of  tiie  other  companies.  These  distin- 
gcusfaing  pennons  would  be  very  useftil  as  rallying  pdnts.  In  moving 
loosdy  in  Jine  over  broken  gronna  the  guides  should  precede  the  line  by 
two  or  three  paces;  and,  however  loosely  and  independently  the  men 
might  be  moving,  they  should  be  so  trained  that  every  individual  soldier 
should  carefully  avoid  getting  in  advance  of  the  line  of  guides,  and  that 
all  should  look  to  these  men  for  the  regulation  both  of  the  pace  and  of 
the  general  direction  of  the  movement. 

Divisional  field  days  on  broken  ground,  sucli  as  the  ground  on  which 
the  Aldershot  division  exercises,  are  no  doubt  highly  instructive  to  officers, 
but  I  am  doubtfiil  whether  the  prirate  soldier,  trained,  acoording  to 
existing  methods,  can  derire  any  benefit  firom  them.  The  contrast 
between  the  loose  movements,  the  disordered  ranks,  and  the  many  irregu- 
larities of  the  divisional  exercises,  and  the  perfect  precision  of  the  drill  on 
his  own  regimental  parade,  is  so  violent  that  he  must  either  conclude  that 
the  looseness  and  irregularities  of  the  divisional  practice  are  the  residt  of 
bungling,  or  t  lse  that  the  precision  of  his  regimental  training  is  utterly 
useless  and  absurd.  I  believe  the  former  opinion  is  that  to  which  the 
soldier  usually  inclines.  He  is  apt  to  consider  every  deviation  from  the 
praoision  and  regularity  of  a  banaek  square  drill  as  a  sign  of  iailure 
and  mismanagement.  The  impression  made  on  his  mind  of  what  he 
has  witnessed  or  performed  during  a  scramble  to  the  top  of  Caesar's 
camp  yery  often  is,  that  his  commanding  officer  or  his  general  has  made 
a  mess  of  the  business;  and  not  nnfrequently  this  opinion  is  partly  con- 
sistent with  fact,  for  when  the  natural  difficulties  of  ground  have 
deranged  the  formation  of  the  troops,  and  made  looseness  of  movement 
unavoidnblo,  ollicers  and  men  being  alike  destitute  of  any  systematic 
training  in  the  best  method  of  preserving  imity  of  action  uniler  these 
conditions,  the  men  are  often  very  clumsily  handled,  and  even  under  the 
most  skiUnl  management  aie  very  difficult  to  keep  together  and  to 
preeerve  from  getting  into  oonfiision,  which,  let  it  be  remembered,  is  a 
very  different  thing  from  looseness  of  movement  or  from  the  derangement 
of  the  regularity  of  a  formation. 

In  order  to  malvc  the  Aldershot  field  days  as  useful  to  the  private 
soldier  as  to  the  officer,  the  preliminary  trainiiig  ^vhich  the  soldier  receives 
when  a  recruit  ought  to  be  arranged  with  relerence  to  the  circumstances 
in  which  he  will  be  placed  in  the  future  field  day.  What  recruits  are? 
at  present  taught  is  the  art  of  moving  on  smooth  ground,  at  a  measured 
pace,  without  deranging  the  order  of  their  primary  formation;  what  they 
ought  to  be  taught  is  how  to  move  rapidly  over  any  kind  of  groxmd,  and, 
however  much  their  formation  may  be  deranged,  to  execute  any  man- 
CBUvres  that  may  be  required  without  confiision,  being  at  all  times  pre- 
pared to  close  their  files  and  form  with  accurately  dreiEised  ranks  on  any 
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given  aligBmeBt.   This  is  the  ivay  in  which  French  itoopB  manciuTM,  m 

is  noticed  in  the  report  of  a  professional  visit  to  tlie  continent  \iy  thne 
ardilery  oiHcers  in  August  and  September,  1S61.   They  say: 

The  French  appear  to  attach  no  importance  to  that  prcdse  and  COmct  execution 
of  a  movement  which  we  insist  upon  in  onr  nrmips. 

Squareness  of  movement  is  almost  entirely  unknown  among  them,  and  iudividuala 
as  veil  as  nssias  alnoit  iDvaiisbly  mQVft  from  point  to  point  by  tha  ihortMt  ant  most 
expeditious  modes. 

In  tJie  depdfc  battalions  of  regiments  of  the  line  Utie  reoarait  is  drilled 
three  times  a  day,  the  length  of  eaeh  drill  bdng  from  an  hoar  to  an  hour 

and  a  half;  about  two  hundred  of  these  drills  axe  eonsidered  necessary 
before  the  recniit  is  fit  to  take  his  place  in  the  ranks  and  to  perform  his 
share  of  guards  and  dntiep. 

Three  drills  a  day  in  summer  rind  two  in  •^vimt^r  i??  the  time  which  the 
instructed  soldier  is  required  to  devote  to  the  practice  of  lield  exercises  ia 
most  regiments  of  the  line.  This  amount  of  drill  is  not  more  than  enough 
to  ensure  that  precision  of  movement  which  is  expected  of  a  crack  regi- 
ment on  parade.  But,  If  it  be  considered  useless  to  require  on  parade  a 
degree  of  precision  which  it  is  impossible  to  preserve  in  the  field,  a  mudi 
smaller  number  of  drills  would  suffice.  Three  drills  a  day  for  two  months 
in  the  spring,  one  drill  a  day  during  the  rest  of  the  year,  and  one  brigade 
field-day  a  week  during  the  summer,  would  be  amply  sufficient  to  keep 
ti'oops  thoroughly  efficient  in  their  field  exprcif=es. 

At  Chatham,  the  recruits  of  the  Royal  Engineers  receive  pretty  nearly 
the  same  amount  of  instruction  in  field  exercises  as  recnats  of  the  Line; 
but,  after  going  through  this  course,  one  drill  a  week  is  found  sufficient  for 
practical  purposes. 

Volunteers  can  only  be  got  together  fbr  drill  purposes  at  irre^ar  in- 
tervals, seldom  so  frequently  as  once  a  week;  yet  this  scanty  and  irregular 
training,  which  includes  both  original  instruction  and  subsequent  practice* 
suffices  to  render  a  Volunteer  battalion,  when  properly  commanded,  per- 
fectly manageable  and  able  to  perform  any  required  evolutions,  not  indeed 
with  the  same  precision  as  it  would  be  performed  by  a  battalion  of  the 
Line  on  parade,  but  in  precisely  the  same  manner  as  a  Line  battalion 
would  perform  it  on  broken  ground  under  the  fu"e  of  the  enemy. 

When  a  battalion  of  the  Line  has  been  employed  for  two  or  three  years 
on  active  service,  during  which  parades  for  drill  must  often  be  suspended 
for  long  periods  of  time,  it  must  be  broken  up  into  squads  and  thoroughly 
redrilled  before  the  men  are  able  to  move  on  parade  with  the  same  steadi« 
BOSS  and  precision  as  they  were  accustomed  to  move  before  they  took  the 
field.  Yet  no  one  supposes  that  for  practical  purposes  a  battalion  at  the 
end  of  two  or  three  campaign?  is  less  efficient,  less  manageably  and  less 
easily  handled  than  before  these  campaigns  commenced. 

The  next  great  branch  of  the  infantry  soldier's  training  is  instruction 
in  the  use  of  his  rifle. 

The  object  of  rifle  instiniction  ia,  first,  to  teach  the  soldier  to  judge  coriectiy 
the  distance  of  a  man  placed  at  any  point  within  a  range  of  900  yards; 
secondly,  to  teach  him  to  hit  any  object  fired  at  within  that  range. 

The  time  allotted  to  this  important  branch  of  training  is  sixteen  dajt 
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kr  the  instruction  of  ike  recruit,  and  twelve  days  for  the  anmiAl  practice 
of  the  trained  soldi^,  to  which  muBt  be  added^  after  the  aaniial  course  is 
completed,  one  or  two  days  a  montli  judging  distance-pxnotioei  and 
perhaps  an  equal  munher  of  days  devoted  to  position -drill. 

In  order  to  exhibit  the  degree  of  proficiency  which  is  attainable  by  this 
very  limited  amount  of  instruction,!  requested  Mr.  Clarke,  the  school- 
inaater  of  the  2nd  battalion  6tii  (^tlie  iiiug's)  Kegimeut,  to  prepare  from 
General  Ha/s  Beporta  fat  the  Tears  1858-59-60  and  81  the  annexed 
statement  (m9  mxt  page)^  showing  the  general  resnlte  of  the  target  practice 
of  these  four  years. 

From  this  statement  it  appears  that  there  has  been  a  pretij  uniform 
improvement  in  the  average  figure  of  merit,  which  has  risen  from  28*31 
in  1858  to  33'9G  in  1  ,  hein??  fin  increase  of  5'66  in  the  four  years,  or 
rather  less  lluui  a  poim  and  n  lialf  per  annum. 

But  in  the  year  1860  the  per-ceutage  of  marksmen  and  also  of  first- 
class  shots  is  very  much  smaller  than  in  any  of  the  other  years.  It 
would  be  interesting  to  know  if  General  Hay  could  assign  any  reason 
why  ^ese  per^eentages  are  lower  while  the  £gm  of  merit  is  higher  than 
those  of  the  preceding  years. 

Kthe  fetoRM-ef  the  year  1861  were  accepted  as  a  true  measure  of  the 
maximum  average  results  attainable  by  our  present  system  of  musketry 
instruetaoB,  it  would  follow  that  in  ever}'  company  we  might  reckon  upo^i 
producing  six  marksmen,  twenty  first-class  and  fiH-y-three  second-class 
shots;  the  average  figure  of  merit  of  each  instrncted  soldier,  that  is 
the  number  of  points  made  in  firing  fif^y  shots  at  distances  varying  from 
150  to  400  yards,  being  83*96.  These  are  the  average  results  of 
the  years  practice j  but  in  a  very  considerable  number  of  coij^s  results 
were  obtai^  whlx^  seem  to  indicate  that  in  fbtnre  years,  when  the 
system  becomes  better  understood  and  more  sealonsly  worked,  a  veiy 
great  improvement  in  this  average  may  be  expected.* 

In  thirty- two  different  corps  the  number  of  marksmen  ezoeeded  ten  in  a 
hundred;  and  in  ten  different  corps  between  sixty- two  and  thirty-one 
men  in  every  hundred  were  first-class  shots.  In  the  same  ten  corps  the 
average  figure  of  merit  varied  from  fifty-onc  to  forty -five  points,  that  is 
to  say,  the  ratio  of  points  made  to  shots  lireti  between  150  and  400  yarda 
varied  from  102  to  90  per  cent. 

Suppose  such  an  improvement  were  to  take  place  in  the  method  of 
conducting  onr  rifle  instruction  that  die  STerage  shooting  of  every  corps 
in  the  army  became  equal  to  the  average  of  these  ten  corps,  what  an 
immense  inmase  in  t}ie  effidemiy  and  dMtmctive  power  of  our  inihntry 
would  this  improved  average  represent  I 

I  do  not»  indeed,  put  any  faith  in  these  calculations,  which,  from  the  data 
of  the  points  made  at  taigtt  praetiMi  deduce  the  exact  number  of  men 

*  The  publication  of  General  Ilp.y's  rrport  enable?  rne  to  say  that  these  anticipations 
of  improvemcQt  have  been  fully  realized  hy  the  progress  made  during  tiia  season 
1861*l.  CompaKd  ^th  the  prtceding  year  the  numoer  of  nuurksmen  fait  incittMd 
mors  than  two  and  a  third,  and  the  number  of  first-class  shots  nearly  five  prr  cpnt,, 
the  number  of  third-class  shots  has  decreased  siz  per  cent.,  the  average  figure  of 
merit  has  risen  nearly  five  and  three-quarter  points,  and  the  number  of  corps  in  which 
tlie  men  dancd  as  markiiaen  exceed  ten  per  cent*  of  the  itrensth  has  nearly  doubled. 
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tliat  au  enemy  will  lose  in  passing  over  a  given  space  at  a  given  rate. 
But  althougn  we  are  not  able  at  present,  and  perhaps  never  shall  be 
able,  to  express  in  figures  with  mathematical  exactness  the  precise  rela- 
tiou  that  exists  between  skill  at  target  practice  and  etiiciency  ia  the  field, 
yet  we  may  feel  positively  certain  that  a  leal  relation  does  eziflt  between 
skill  and  efficiency.  We  may  feel  most  certainly  assured  that  luder  all 
possible  conditions  (excepting,  perhaps,  rapid  firmg  at  close  order  and  at 
short  distances)  the  fire  of  a  given  numbier  of  marksmen  will  be  more 
efiicient  than  the  fire  of  the  same  number  of  third-class  shots.  More 
than  this,  we  may,  I  think,  safely  assume  that  when  troops  fire  under 
cover  at  an  exposed  enemy  the  measure  of  the  difference  of  cfhciency  of 
soldiers  of  dilierent  classes  will  be  very  nearly  the  same  as  the  measure 
of  the  difference  of  their  skill  at  target  practice. 

The  following  extract  from  a  leading  article  of  the  Times  "  indicates 
the  nature  of  the  relation  existing  between  skill  aoq[nired  at  target  practice 
and  efficienc}r  in  the  field,  wi&  that  admirable  force  and  perspicuity 
which,  whatever  may  be  the  subject  treated,  is  the  inTsiiable  character- 
istic of  any  statement,  whether  of  fact  or  of  opinion,  submitted  to  the 
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Mote. — Since  this  Lecture  was  delivered,  General  Hay's  Report  for  the  Season  ]  861-62 
has  heen  published.  This  Report,  for  the  first  time,  coDtains  tables  showing  the  general 
results  of  the  practice  of  the  season.  These  valuable  and  interesting  tables  will  be  found  at 
pages  11—43  and  51  of  the  Report,  and  it  is  possible  that  the  idea  of  compiling  them  may 
have  been  suggested  by  Mr.  Clark's  table,  which  was  communicated  by  me  to  the  Army, 
and  Navy  Gazette,  aud  published  in  it  in  December,  1860. 

General  Hay  has  very  properly  limited  hit  abstract  of  results  to  the  practice  Of  the 
infantry.  But  as  the  practice  of  the  cavalry  and  artillery  was  included  in  the  table  compiled 
for  me  by  Mr.  Clark,  i  have  (for  the  sake  of  enabling  an  exact  comparison  to  be  made  witb 
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piLblic  by  the  editors  of  the  leading  journal*  lu  the  ai  ticle  I'rom  which  I 
quote,  it  is  said- 
Nobody  expects  that  every  shot  fired  by  every  marksman  will  always  go  as  true  as 
the  shot  tired  at  a  target  in  a  competition  for  prizes.  But  even  imperfect  results  Irtve 
their  value.  The  object  of  proficiency  in  rifle  shooting,  as  in  all  other  pursuits,  is  to 
secure  the  highest  powible  average  In  common  practice. 

The  First  Battalion  22nd  Foot  enjoys,  we  learn,  the  distinction  of  bein^  the  best 
shooting  battalion  in  the  whole  army.  It  is  not  in  the  least  degree  probable  that  in 
actual  sendee  tbe  flgare  of  merit  of  this  r^ment  would  be  what  It  is  in  pnciice  ak 
home,  but  we  should,  nevertheless,  feel  very  certain  that  the  rifles  of  this  regiment 
would,  under  equal  conditions,  do  more  eiecutioB  then  the  rifles  of  any  other 
regiment. 

The  only  way,  in  short*  of  securing  good  average  profldency  is  to  practice  for  peculiar 

excellence.  The  practical  results  will,  of  course,  fall  short  of  the  specimen  exhibitions, 
but  its  valnc  v.  ill  he  in  a  direct  ratio  to  the  proficiency  so  acquired.  The  nearer  our  trooisa 
are  brought,  as  a  body,  to  the  class  of  iirst-rate  shots  by  practice  at  home,  the  moic 
formidable  will  they  be  as  a  liody  against  any  enemy  in  the  field.  It  may  be  quite 
true  that  in  the  heat  of  action  a  soldier  will  not  think  of  recurring  to  any  of  the  little 
distinctions  he  has  learned  on  parade,  but  it  is  equally  true  that  the  training  he  ha» 
received  will  produce  its  effects,  although  it  may  be  mecbaidcally,  and  that  his  firing 
will  be  infinitely  more  effective  than  that  of  a  man  who  has  had  no  trahifaig  at  all. 
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the  result?  of  t!ir  prnctict^  of  former  yeat'^)  included  cavalry  and  engineers  in  the  Abstract  of 
the  Practice  ot  l  ►^Gl -62  which  I  have  added  to  Mr.  Clark's  table.  This  has  the  effect  of 
somewhat  lowering  the  percentage  of  the  marksmen  and  first  and  second-class  shots,  and  of 
incKSsbis  the  percentage  of  third  class  shots,  given  at  page  II  of  the  Report.  Excluding 
cavalry  and  engineers  the  number  of  infantry-  instructed  \vaa  121,423 

And  the  per-centages  were.  Marksmen  .      .  9 

1st  Class  •  ''27 

2nd  Class    ••••••«  55 

3rd  Class  18 
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Il'tliis  be  a  correct  representation  of  tlie  nature  of  tliecouuectioa  subsist- 
ing between  the  proficiency  of  troops  in  their  ii£e  training  and  ihxsx  <ffi- 
cienc J  in  the  field,  it  becomes  an  important  question  whether  or  not  it  would 
not  be  advantageous  to  devote  more  of  the  soldiei^s  time  to  xifle  practice. 

It  may,  I  think,  be  assumed  as  certain  that  increased  efSciency  would  be 
the  result  of  every  additional  hour  and  of  eveiy  additional  rotmd  devoted 
to  rifle  practice ;  but  tlie  limited  extent  of  ranges,  and  the  expense  which 
would  attend  a  large  increase  in  the  expenditure  of  practice  ammunition, 
are  practical  difficulties  "wliich  would  oppose  any  attemjjt  to  improve  the 
efficiency  of  our  training  by  increasing  the  number  of  days  devoted  to  it. 
I  cannot,  however,  help  thinking  thai,  instead  of  concentrating  within 
twelve  days  or  a  fortnight  the  whole  amount  of  each  man's  annual 
practice,  it  would  be  advanLagtous  to  spread  it  over  the  whole  of  the  drill 
season,  and  to  make  arrangements  that  every  soldier  in  the  Army  for 
thirty  weeks  in  the  year  should  fire  three  rounds  a  week*  Arrange- 
ments might  also,  I  think,  be  made  for  allowing  marksmen  to  perfect 
themselves  in  the  use  of  the  rifle,  by  allowing  them  to  draw  as  much 
ammunition  as  they  choose  to  expend  in  voluntary  extra  practice. 

Even  without  increasing  the  amount  of  the  soldier's  training,  it  is  pro- 
bable that  a  great  deal  might  be  done  by  using  additional  means  to 
stimulate  him  to  use  every  exertion  to  make  the  most  of  his  opportunities. 
Bveiy  possible  means  should  be  used  to  make  the  attainment  of  excellence 
in  rifle  shooting  the  great  object  of  his  ambition.  In  my  former  lecttne  I 
pointed  out,  as  a  means  for  attaining  this  end|  the  great  impoTtauoe  cf 
ensuiing  to  every  man,  who  reaches  that  degree  of  efficiency  which  wm- 
stitutes  the  qualification  to  be  classed  as  a  marksman,  the  right  to  wear 
the  badge  and  draw  the  extra  penny,  which  right,  according  to  existing 
regulations,  is  in  each  particular  corps  limited  to  10  per  cent,  of  the 
strength  of  that  corps.  The  gi  eut  importance  of  thi^  change  cannot  be 
too  frequently  or  too  strongly  insisted  on.  As  the  general  proficiency  of 
the  troops  increases  so  does  the  number  of  individuals  increase  whose 
interests  are  affected,  and  whose  zeal  is  damped  by  the  operatiau  of 
this  most  impolitic  rule. 

In  the  years  1850  Co  and  1861  the  proportion  of  marksmen  to  tlie  ' 
number  instructed,  and  the  number  of  men  ineligible  for  rewards  in  con- 
sequenco  of  the  per-centage  of  marksmen  in  the  particular  corps  they 
belonged  to  exceeding  the  prescribed  limity  was-^ 

Ymn*  Fer«c«atag»of  Jftrkimra.  NiUBlMr  Iii«llgiMe* 

1859  4'50  128 

1860  8-38  122 
.   .     1861  5*81  •  966 

Out  of  124,588  men  instructed  in  1801,  although  only  5,UG7  on  4.79 
per  cent,  received  rewards,  yet  956  marksmen  weie  tetumed, ineligible 
because  iu  eseess  of  10  per  cent.  That  is,  oat  of  every  aevea  men 
qualified  one  was  disappointed  of  his  reward.* 

*  In  IR62  the  number  of  men  recommenM  for  rsmds  it  less  than  six  aiid  a  halt 
per  cent,  of  the  number  instructed,  and,  eut  of  every  forty-seven  men  qudifled,  ten 
were  disappointed  of  their  rewards,  because  they  happened  to  belong  to  cofps  io  which 
the  number  of  marksmen  exceeded  ten  per  cent,  of  the  strength. 
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llitiit:  isi  uiiotker  siiglit  uiteratiou  iu  exitiiiug  anaugemeiitii  wliicU 
wonldi  I  think,  have  a  very  considerable  effeot  in- inoreaaing  the  interest 
fejt  by  the  soldier  in  musketry  instroctioD.  bstead  of  detenmniiig  the 
best  shot  of  the  battalion  simply  by  reference  to  the  praetioe  |ietiniit»  I 
think  that  the  two  best  shots  of  each  company  shonld  be  sdeotedi  and 
the  best  shot  of  the  battalion  determined  by  a  special  match  between 
these  twenty  men.  Every  shot  fired  in  this  matcli  should  be  marked  in 
u  dia^iram,  a  copy  of  >vhich,  neatly  mounted  and  varnished,  should  l>e 
Imug  up  over  the  bed  of  the  winner.  If  the  best  shots  of  battalions  could 
be  pitt^  against  one  anotlipr  at  divisional  and  national  matclics,  of  course 
the  interest  woukl  bo  iiiUiusiiied  in  the  same  degree  thai  the  spliere  of 
Gompetitioa  was-  enlarged,  and  the  celebrity  acqi^ired  by  success  more 
widely  extended* 

I  now  proceed  to  offer  some  obserrations  on  gynmastie  exeroiseSf  th« 
third  gnat  braneh  of  military  training. 

GymnaetiG  exercises  are  not  practised  for  the  same  reason  that  we 
practise  firing  at  a  target  with  a  rifle.  Skill  in  the  use  of  the  rifle  is 
iDost  valuable  to  a  soldier,  it  adds  greatly  to  liis  efficiency,  and  it  is 
solely  because  we  desire  our  soldirrs  to  acquire  this  skill  that  we  cause 
them  to  practice  rifle  shootiiiii.  This  is  pur  sole  motive)  we  do  not  look 
for  any  indirect  and  ulterior  advantage. 

But,  excepting  on  special  occasions  (such  as  an  escalade),  the  power  to 
vault  over  a  bar^  to  oUmb  a  pole,  or  to  perform  any  of  the  eamrdsss  pitn^ 
tised  in  the  gymnasium,  is  not  likely  to  be  (tf  much  practical  value  to  a 
soldier.  It  is  not,  therefore,  solely,  or  even  chiefly,  for  the  sake  of 
teaching  the  soldier  to  do  these  paitioular  things  that  a  large  portion  of 
liis  time  ought  to  be  devoted  to  gymnastic  training,  but  chiefly  because 
this  training  is  the  best  means  of  developing  the  power  of  his  muscles, 
of  giving  Btren<rth  and  suppleness  to  his  limbs,  and  of  iucreasinor  the  force 
and  aeility  ot  hib  movements.  The  immediate  object  of  gyiriiia<tic  train- 
iii'^  i6  nut  ihereCore  to  teach  certain  specific  exciciacs,  but  to  inci*ease  the 
general  energy  of  the  bodily  powers,  and  to  communicate  perfect  facility 
in  all  possible  modes  of  ezmng  these  powers* 

The  inoTBflsed  effidspi^  for  military  purposes  which  nesnlts  Irom  the 
accomplishment  of  this  objeot  is  olmons.  The  same  reasons  which^  in 
the  selection  of  recruits,  make  us  anxious  to  obtain  the  Strongest  limbed 
and  best  proportioned  men  we  can  find  should,  after  a  man  is  enlisted, 
make  us  equally  anxious  to  use  every  possible  means  to  increase  and 
develope  his  titrength. 

The  majority  of  inlauiry  buidiers  are  by  no  means  picked  men ;  very 
many  of  tliem  have  been  brought  up  iu  towns,  under  conditions  not  at  all 
favourable  to  health.  Such  men  are  much  in&rior  in  physical  power  to 
&e  generality  of  men  belonging  to  our  agricultural  population.  Moi»- 
over,  the  routane  duties  and  ordinmy  mode  of  life  of  soldiers  are  unfa^ 
vourable  to  the  development  of  muscular  power.  It  is  only  by  the 
assiduous  practice  of  gymnastic  exercises  that  soldiers  can  acquire  that 
bodily  vigour  which  sailors  and  agricultural  labourers,  and  several  de- 
scripuous  of  urtizans  acquire  by  the  exercise  of  their  daily  occupations. 
A  man  thoroughly  trained  in  the  exercises  of  tlie  gymnasium  not  only 
developes  his  muscular  powers  to  the  utmost  extent  pei'uiitted  by  his 
organisation,  but  he  acquires  perlect  iacility  in  applying  his  strength  in 
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the  moat  advautageous  mauuer  to  whatever  purpose  it  may  be  his  object 
to  effect;  and  ibis  ikdlity  in  a  personal  struggle  will  generally  enaUe  bim 
to  obtain  the  advantage  over  an  untndned  adyersaiy  Teiy  much  las 
superior  in  bodily  strengih. 

The  increased  power  of  endurance  and  capacity  of  exertion  which  are 
the  results  of  gymnastic  training  are  not,  howeveri  the  only  nor  even  the 
chief  advantages  to  be  derived  from  it ;  of  far  more  consequence  than  these 
physical  results  are  the  moral  eftpcts  produced  by  the  consciousness  of 
the  new  capabilities,  and  of  the  increase  of  power  that  has  been  acquired. 
The  consciousness  felt  by  the  soldier  that  he  is  now  able  to  do  many 
things  which  a  short  time  before  he  was  unable  to  do  j   Lliut  in  agility 
and  force  he  now  feels  ,  himself  superior  to  many  persons  to  whom  he 
formerly'feU  himself  inferior.   The  consciousness  that  this  superiority  is 
due  to  his  having  had  the  advantage  of  a  special  military  training,  the 
want  of  which  renders  the  civilian  inferior  to  the  soldier*   From  this 
consciousness  of  supenorily  and  conviction  of  the  possession  of  special 
advantages  directly  originate  those  feelings  of  confidence  and  self-reliance 
which  are  the  mainspring  of  daring  deeds. 

According  to  our  present  system  of  training,  the  only  special  advan- 
tages possessed  by  the  soldier  are  his  arms  and  his  discipline.  Deprived 
of  these  the  majority  of  infantry  soldiers  possess  no  natuiai  advantages; 
no  special  training  on  which  to  ground  feeUogs  of  confidence  and  self- 
reliance.  They  are  not  picked  men.  Their  ordinary  occupations  and 
exerdsee  are  not  favourable  to  the  development  of  bodily  vigou^.  In 
guerilla  warfare  with  a  hostile  rural  population,  and  in  wars  carried 
on  with  savage  or  with  half  civilised  tribes,  the  soldier  generally  feels  that 
in  a  personal  conflict  he  is  no  match  for  liis  adversarieg.  As  long  as  the 
force  of  which  he  forms  part  can  maintain  the  ranks  unbroken  he  looks 
upon  such  adversaries  as  despicable,  and  confronts  them  with  full  c  on- 
fidence  of  success.  But  very  different  are  his  feelings  if— surprised  by 
some  sudden  onset— his  ranks  are  broken,  and  he  Huds  himself  obliged  tu 
struggle  single-handed  with  a  foe  superior  to  him  in  strength  and  agility. 
From  such  encounters  the  regular  soldier  instinctively  shriiUcs  ;  physically 
he  is  over  matched  ;  morally  he  is  destitute  of  those  feelings  of  confidence 
and  self-reliance  which  are  even  more  essential  to  success  than  superior 
physical  strength. 

In  modern  warfare,  carried  on  by  the  regular  armies  of  European 
nations,  we  have,  until  very  recently,  had  no  means  of  judging  of  the 
influence  of  gymnastic  training  in  generating  self-confidence  and 
stimulating  to  daring  deeds.  But  the  signal  services  rendered  by  the 
French  Zouaves,  and  the  great  reputation  acquired  in  the  Crimean 
and  Italian  campaigns  by  these  and  other  spedally  trained  soldiers, 
seem  to  prove  that  gymnastic  exercises  are  the  most  important  part 
of  a  soldier's  training,  and  that  pfoficiency  in  these  exercises  is  more 
important  than  precision  in  drill,  more  important  than  even  skill  in 
rifle  shooting. 

Such  is  the  testimony  as  to  the  estimation  in  which  gymnastic  traiuiug 
is  now  held  in  France,  recorded  by  Lieut.  Steinmetz  in  the  interesting 
paper  contributed  by  him  to  the  Journal*  of  the  Institution.   He  says 

*  Vol,  V.  p.  381. 
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The  admirable  precision  sometimes  exhibited  in  some  crack  regiments  wiU  be  as 
nothing  the  field  of  battle  compared  with  the  trainint^  which  will  keep  soldiers 
always  in  condition,  and  give  them  not  only  a  ready  and  constructive  use  of  their 
intelligence,  hot  also  the  utmost  nimbleness  of  motion  and  hardihood  of  which  they 
are  capable. 

The  Report  recording  the  iuformution  coucenimg  the  state  of  the  prin- 
cipal continental  armies  collected  by  the  three  artillery  officei'S  who  visited 
the  continent  in  September,  1860,  confirms  the  testimony  borne  by  Lieiit« 
Steinmetz  as  to  the  crreat  importance  now  attached  to  gymnafltic  toainingi 
not  only  by  the  i^Veuch  but  by  the  Jiussiana. 

The  Report  says  : — 

In  every  country  great  attention  it  paid  to  the  setting  up  and  physical  improvement 

of  the  soldier.  Nor  do  these  rxrrcises  cease  on  the  recruit  becoming  a  duty  man,  bnt 
continue  to  be  regarded  as  a  part  of  his  drilli  and  practised  throughout  his  service. 
In  Russia  this  is  more  especially  the  case,  the  oUier  drills  being  constantly  and 
pleasantly  varied  hy  gymnastics. 

Gymnasiums  are  attached  to  every  regiment,  and  although  no  prizes  arp  e:!ven,  or 
means  taken  to  reward  proficiency,  yet  the  men  are  very  fond  of  their  exercises,  and  a 
•pifit  of  emulation  appeara  to'eziit  among  thero«  whidi  mnst  greatly  Adlitate  llie  taak 
of  the  instructor.  » 

The  Report  contains  an  account  of  a  review  at  Warsaw  which  is  parti- 
cularly interesting. 

A  iiigli  wooden  castle  front  with  three  tall  towers  rising  from  it,  and 
ohetades  disposed  m  ^nt^  was  assanhed  by  three  ednmiis  of  soldiera 
dressed  in  white  eanvas  firooksi  and  carrying  their  arms  aad  accoutre- 
ments. 

The  obstacles  passed  by  the  right  column  vrere^ 
1st.  A  deep  ditch. 

2nd.  A  high  slippery  slope  of  plank  inclined  at  an  angle  of  about  45* 

with  a  10-foot  perpendicular  drop  from  the  summit. 

3rd.  A  j>arLij  i('t  and  ditch. 

4th.  Another  ditch  with  palisades. 

5th.  A  glacis  with  a  deep  ditch  18  feet  broad,  and  row  of  palisades 
down  the  centre. 

Obstacles  of  equal  difficidty  were  passed  by  ihe  other  two  columns,  the 
soldiers  displayiug  a  remarkable  amount  of  agility  and  readiness  in  sur^ 
mounting  them. 

The  moral  influence  exerted  by  the  development  of  the  bodily  powers 
appears  to  have  forcibly  impressed  a  Prussian  officer,  whose  descripticm 
of  a  French  chasseur  is  quoted  by  Lieut.  Steinmetz.  He  saysj*- 

As  they  flit  about  with  astonishing  rapidity,  you  recognise  their  enterprising  iqpirlt, 
their  daring  pluck,  their  quick  intellect,  their  indefatigable  endurance. 

If  these  representations  of  the  value  of  gymnastic  training  be  accepted 
as  correct,  then  the  necessity  imposed  on  us  to  secure  to  our  soldiers 
the  same  advantages  as  are  possessed  by  the  l^nch  and  other  nations 
who  hare  in^rodut^  this  training  into  their  military  system  is  not  less 
imperative  than  the  necessity  which  has  compelled  us  to  follow  the 
example  of  the  French  in  protecting  our  ships  of  war  with  iron  platen. 

Inferiority  of  training  will  compromise  the  safety  of  any  army,  nqt  less 
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inevitably  than  inferiority  of  materials  vrill  eompromise  the  safety  of  a 

fleet. 

Gymnnstic  trnining  possesses  the  peculiar  advnntn<7G  of  being  not  only 
exceedingly  useful,  but  also  exceedingly  interesting  and  attractive.  It 
is  notorious  tliat  the  stiff  monotonous  exerci:;es  of  the  parade  ground  are 
intoleialily  irksome  to  tlioae  wlio  practise  them,  and  although  that  part 
of  rifle  instruction  which  consists  of  target  practice  is  interesting  and 
ezdting,  yet  tbis  is  preceded  by  a  tedious  drudgery  of  position  drill, 
vbicb  is  BO  tiresome  and  nninteresting  that  it  has  a  strong  tendency  to 
render  the  ^ole  process  of  instruction  disgusting  and  unpopular. 

Among  the  young  and  the  healthy,  with  the  exception  of  a  few  men  of 
unusually  sluggish  and  apathetic  disposition,  gymnastic  exercises  are 
invariably  po]>ulfir.  There  is  no  preliminary  drudgery  to  T>e  gone  through. 
The  first  exercises  of  the  novice  are  as  interesting  as  the  exercises  of 
those  in  the  most  advanced  stages  of  training.  Both  in  its  earliest  and  in 
its  most  advanced  stages,  the  training  process  consists  of  etibrts  requiring 
the  most  energetic  excrtionti,  wliich,  af^r  being  persevered  in  for  a  greater 
or  less  number  of  timei}  are  certainly  followed  by  suooesses  producing  a 
most  delightiul  and  animating  etkot  on  the  spirits. 

.  This  is  precisely  the  kind  of  occupation  adapted  to  gratify  that  in- 
stinctive impulse  which  renders  every  species  of  activity  pleasing  to  the 
young.  Practised  alone  b^  a  single  individual,  gymnastic  exercises 
would  be  attractive  ns  nn  interesting  daily  occupation,  but,  when  prac- 
tised systematically  and  in  classes  by  a  large  body  of  young  men,  the 
interest  of  these  exercises  is  capable  of  being  intensified  to  a  very  high 
degree. 

To  render  the  desire  of  excelling  in  them  an  object  of  ambition  and  of 
strenuous  exertion  to  the  great  majority  of  young  soldiers,  all  that  is 
necessary  is  to  establish  periodical  trials  of  skill,  so  arranged  as  to  em- 
brace the  whole  army  in  its  sphere,  and  to  afbrd  to  every  individual 
soldier  the  opportunity  of  proving  himself  the  best  man  at  some  parti- 
cular military  or  gymnastic  exercise;  first,  in  his  own  company;  second, 
in  his  own  regiment ;  third,  in  the  camp  or  garrison  in  which  he  may  be 
serving  ;  and,  finally,  in  the  whole  army. 

I  gave  some  details  in  my  former  lecture  showing  how  such  a  system 
of  periodical  trials  of  skill  might  be  arranged  at  an  expense  not  exceeding 
seven  pence  per  man  of  the  strength  of  the  army.  It  is  unnecessary  to 
repeat  these  details  of  an  organisation  which  might  be  varied  in  many 
ways.  But  I  am  anxious  to  take  this  and  every  other  opportunity  of 
repeating  what  I  then  said  respecting  the  important  results  that -would 
be  obtained  by  adopting,  as  an  integral  part  of  our  system  of  military 
training,  such  an  organisation  based  on  the  principle  <tf  discriminating 
and  rewarding  individual  excellence. 

I  am  co!i\  inccd  that  if  soldiers  were  stimulated  by  the  hope  of  obtaining 
high  distinctions  to  use  their  utmost  efforts  to  excel  in  those  exercises 
which  develope  the  bodily  qualities  of  agility  and  strength,  and  the 
mental  qualities  of  daring  and  self-reliance,  so  great  an  effect  would  V>e 
produced  in  the  feelings  and  in  the  capabilities  of  soldiers  as  would 
amount  to  a  complete  change  both  in  the  moral  and  physical  constitution 
of  the  army ;  converting  it,  ftovx  a  body  of  men  feeling  little  interest  in 
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their  diities,  and  possessing  no  special  aptitude  for  physical  exertions,  into 
a  body  of  trained  athletes  strongly  interested  in  their  daily  occupation, 
and  animated  by  feelings  of  emulation  and  the  deaiie  of  ezcelkBoe. 

The  effect  of  awakening  tbete  feelings  wonld  be,  not  meanly  to  enfore 
proficiency  in  military  and  gymnastic  eiennses,  but  also  to  exeit  a 
most  salutary  moral  inflaence  on  the  character  of  our  soldiert— «n  in- 
fluence which  would  counteract,  or  which  would  at  least  be  antagonistic 
to,  those  evil  influences  which  are  the  result  of  idleness  and  the  want  of 
any  beneficial  Rnd  interesting  occupation. 

Parlianient  iniL'ht  very  likely  refuse  to  vote  money  merrly  for  the 
purpose  of  ejecting  improvements  in  military  training,  the  ini])orLance  of 
which  might  not  be  fully  appreciated  by  any  excepting  military  men ;  but 
if  Parliament  could  be  convinced  that  the  same  means  which  are  essential 
to  the  perfect  mlHtary  tzaining  of  the  soldier  axe  also  the  best  that  eonld 
be  employed  for  the  improvement  of  Ms  moral  character,  it  is  certain 
that  the  necessary  funds  would  be  freely  voted. 

There  is  never  any  hesitation  in  voting  considerable  sums  for  military 
schools  and  for  good  conduct  rewards.  Is  there  no  one  to  point  out  to 
Parliament  that  the  benefit  of  money  spent  in  tln«:  ^vay  is  confined  to  a 
limited  class,  and  that  the  same  amount  of  money  speni  in  e?tablisliirifT  a 
system  of  training  adapted  to  pit>mote  the  developement  of  individual 
excellence  would  exercise  a  beneficial  influence  on  the  whole  mass  of 
soldiers  composing  tiie  army,  and  would  bring  every  individual  belonging 
to  that  mass  under  the  direct  operation  of  a  powerful  means  of  moral 
improTcment?  *  - 

Concerning  the  time  necessary  to  devote  to  gymnastic  exercises,  Major 
Hammersley  considers  that,  during  the  whole  period  occupied  in  training 
recruits,  one  hour  a-day  should  be  spent  in  the  gymnasium.  The  course 
of  instruction  there  given  to  the  recruit  would  include  exercises  with 
dumb-bells  and  the  ladd(  r  planlc,  adapted  to  effect  the  jDrocess  of  setting 
up  in  a  manner  far  more  efficient,  and  also  fur  more  agreeable  than  it  can 
be  effected  by  the  usual  means  of  extension  motions  and  club  practice. 

The  recruit  would  also  be  practised  in  walking,  running,  leaping, 
▼aulting,  climbing,  cscalading,  and  in  the  Taiious  exercises  performed  by 
means  of  the  machines  of  the  gymnasium. 

At  the  end  of  a  three  months'  course  even  the  most  backward  recruit 
would  be  able  to  perform  all  the  exercises  included  in  Course  IIL  of  the 
system  of  military  gymnastics  which  has  just  been  issued  by  the  Horse 
Omrds,  and  in  every  sqiind  there  would  be  many  who  would  he  able  to 
accomplisli  the  greater  number  of  the  advanced  exercises  included  in 
Course  IV. 

Af^er  the  recruit  ivns  dismissed  drill,  Major  Hammersley  considers  that 
one  hour  a  week  would  be  sufficient  to  keep  u^  the  power  of  performing 
whatever  exercises  he  had  mastered  before,  while,  if  one  or  two  hours  in 
the  gymnasium  formed  part  of  the  regular  daily  routine  of  the  exercises 
practised  by  the  infantry  soldier,  progress  would  continue  to  be  made 
tmtU  in  the  course  of  a  year  or  eighteen  months  each  individual  soldier 
would  attain  the  maximum  amount  of  power  and  skill  of  which  his 
organisation  was  capable. 

Major  Hammersley  estimates  that  with  this  amount  of  training  two^ 
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thirds  of  each  squad  would  be  able  to  perform  all  afduoiu  exercises 
included  in  Goonm  V.  of  Ihe  book. 

To  giTo  nn  idea  of  the  d^ree  of  mnflcular  development  prodnced  by 
gymnastic  training,  Major  Hammersley  has  been  good  enough  to  furnish 
me  Avith  a  table  ghowing  the  resuhs  attained  during  one  year's  training  in 
the  Experimental  Gymnasium  at  Aldershot. 

By  this  it  appears  that  during  these  twelve  months  1,800  men  received 
insfcractions,  but  of  this  number  only  1 .3(53  completed  a  three  months' 
course,  during  which  time,  out  of  a  total  of  thirty-six  lessons,  the  aveiagi' 
amount  of  instruction  received  by  each  man  was  only  nineteen  lessons  of 
one  hour  each. 

The  average  muscular  development  prodneed  by  these  nineteen  hours 
exercise  wa8>  increase  of  measnrement  of  chest  nom  1)  to  1|  incheis,  of 
fore  arm  from  }  to  f  of  an  inch,  and  of  upper  am  ficom  |  to  }  of  an  inch. 
The  tnmnfiiTiii  increase  recorded  at  Aldershot  was. 

Chest       .  .  »  4  inches 

Fore  Arm  •  •  •  in 
Upper  Arm        .         .         1|  „ 

During  five  months'  training  at  Oxford  the  increase  of  one  of  the 
Aldershot  instructors  was, 

Chest      •         •         •         5  inches 
Fore  Arm  •        •         »  1 
Upper  Arm        «         •         1|  »i 

Tho  conditions  under  which  gjminastic  training  is  carried  on  at 
Aldersliot  fire  by  no  means  favourable  for  testing  the  amount  of  interest 
which  soldiers  might  be  induced  to  feel  in  this  training;  squads  from  every 
regiment  in  camp  are  marched  down  to  the  gymnasium  at  appointed  hours, 
for  a  certain  number  of  days  ;  but,  excepting  the  superintendent  himself, 
I  believe  ihat  no  one  exercises  any  supervision  over  the  instruction  which 
is  thieve  given  to  the  men,  or  takes  any  cognizance  of  its  success  or 
failure.  Commanding  officers  are  naturally  indifferent  to  an  exceptional 
training  which  will  never  be  repeated — which  they  know  leads  to  nothing 
and  AviU  not  be  taken  into  account  by  the  inspecting  general  in  his  confi- 
dential report.  Individual  officers  who  f<>el  nn  interest  in  the  experiment 
occasionaUy  visit  the  gymoasiuni  to  see  li ow  their  men  are  getting  on,  but 
no  systematic  regimental  record  is  kept  ot'  the  amount  of  progress  made  by 
each  individual,  neither  arc  any  means  taken  to  ascertain  the  comparative 
efficiency  of  the  detachments  of  difierent  corps.  In  short,  no  means  what- 
ever are  used  to  excite  an  interest  in  the  experimental  instruction)  and  to 
.  attract  attention  to  its  results. 

It  is  obvious  that  men  cannot  be  expected  to  take  the  same  degi^ee  of 
interest  in  training  carried  on  in  this  way  that  they  would  probably  take 
if  a  different  system  were  adopted, — if,  for  instance,  at  the  termination  of 
each  course,  previous  to  a  squad  being  dismissed,  it  were  inspected  by  the 
brigadier,  attended  by  the  commanding  officer  of  the  corps ;  and  if  pcriodioal 
competitive  trials  were  establiBhed,  and  small  prizes  distributed  to  those 
wlio  during  the  course  had  act|uired  the  greatest  skill  and  proficiency. 
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Notwitlistundiug  tlie  absence  of  any  attempt  to  render  gymnastic 
training  attractive  by  measures  of  this  kind,  there  ifl  sufficient  evidence  to 
show  that  it  is  popular  aiuong  the  men.     '  ' 

With  few  exceptions,  every  man  who  attends  the  gymnasium  is  a 
volunteer.  The  great  majority  of  thoie  who  xeoeiTe  inBtracti<^  manifett 
much  interest  in  the  exercises,  they  virork  hard  and  vie  with  one  anotiher 
-who  shall  make  most  piogprsfls.  After  a  squad  is  dismissed  a  good  number 
of  the  men  quartered  near  the  gymnasium  continue  to  frequent  it  at  an 
hour  virhen  it  is  open  to  all  who  have  gone  through  the  regular  course. 

I  have  prepared  the  annexed  table  for  the  purpose  of  showing  that  it  is 
possible  so  to  distribute  the  time  available  for  training  as  to  allot  a 
sutiicient  portion  of  it  to  each  of  the  different  exercises  which  it  is 
necessary  should  be  practised  in  order  to  render  an  infantry  soldier 
thoroughly  efficient  in  the  field.    ( See  next  page  J, 

ninsagbottt  the  year  one  day  per  week  has  been  allotted  to  the  hi'* 
speotbn  of  kits,  and  to  fatigue.  On  each  of  the  other  five  days  of  the 
week  the  number  of  hours  considered  available  for  training,  during  the 
spring,  summer,  and  autumn  months,    e.,  from  1  Maroh  to  Bl  October^ 


From  7  aji.  to  8  am.  1  hour 
I,    9  ),  to  X  p>M.  4  „ 
„    2pji.to4  »   2  „ 


Total   7  hours. 

During  the  winter  months,  that  is,  from  1  November  to  28  February> 
the  hours  considered  avaiUble 


From  9  ajc.  to  1  f.ii,  4  hours 
,1    2pji.to3  „  1 


Total  5^ 

Calculated  according  to  tliis  distribution,  and  deducting  one-third  from 
each  total  on  account  of  interruptions  from  bad  weather,  guards,  sickness, 
&c.,  tke  amount  of  annual  practice  devoted  to  each  branch  training 
will  be, 


Company  and  Squad  Drill 
Battalion  ditto  • 
Brigade  ditto^  18  days 
Boute  Marchii^,  12  days 
Musketry  Instruction 
Gymnastic  Exercises 
Gun  Drill  . 
Other  Exercises  • 


60  hours 
160 
72 
48 

296 

290 
110 
76 


n 

f9 
9f 

tt 
»> 

n 

f9 


Total  1,111 


Under  die  head  of  musketiy  instructions  I  include  the  praotioe  of  the 
manual  and  platoon  exerciseSi  and  imder  that  of  gymnastics,  setting  up 
drill,  (he  bayonet  and  sword  exercises,  and  the  method  of  using  tackles, 
and  of  applying  some  of  the  simpler  mechanical  aids  for  lifting  and  moving 
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"heavy  bodies.  This  instruction,  Major  Hammersley  agrees  uniSk  me  in 
thinking,  might  be  Very  easily  and  adyantageoasly  included  in  a  ootirse  of 

gymnastics. 

Under  the  head  of  other  exercises  I  include  field  cookeiy,  pitching  tents, 
coDstrncting  huts,  and  wliatever  instruction  it  might  be  possible  to  give, 
without  actually  breaking  ground,  in  the  use  of  entrenching  tools,  and  in 
fhe  method  of  telling  off  working  parties. 

For  instructing  soldiers  in  the  aart  of  field  ooohery  the  moat  efli^ctaal 
plan  would  be,  once  a  week  during  the  fine  season,  to  cause  the  tnen  to 
.  pile  arms  on  the  ground  where  they  usually  exercise,  and  to  cook  their 
breakfasts  and  dinners  in  the  open  air.  A  cooking  shed  should  also  be 
attached  to  every  guard  house,  in  which  the  men  on  guard  should  be 
ordered  to  cook  their  rations. 

A  master  cook,  trained  in  a  model  kitchen,  and  thoroughly  conversant 
with  the  most  approved  systems,  both  of  cooking  in  the  field,  and  of 
cooking  by  the  aid  of  permanent  ovens  aud  boilers,  should  be  attached  to 
every  battalion.  The  duty  of  the  master  cook  would  be  to  train  a 
cook  for  eadi  oompany,  and  to  exercise  a  genml  superintendence  or» 
the  eookeiy  of  the,  battalicm.  The  company  cooke  would  be  required 
to  instruct  and  superintend  'assistants  selected  by  the  rollster  for  a  week'lB 
tour  of  kitchen  duty. 

After  conversing  on  the  subject  with  Colonel  Harness,  Colonel  Simmons, 
and  other  engineer  officers,  I  have  become  convinced  that  no  instruction 
of  any  practical  value  can  be  given  to  troops  in  the  use  of  entrenching 
tools,  and  in  the  method  of  constructing  trenches  and  batteries,  unless 
work  with  the  pickaxe  and  shovel  be  actually  performed. 

To  exercise  the  whole  of  the  infantry  in  work  of  this  kind  merely  for 
the  purpose  of  instruction  in  the  same  manner  that  the  Boyal  Engineers 
are  exercised,  would  inrolve  so  great  an  expenditure  in  tools  and  working 
pay,  that  the  advantages  to  be  derived  from  such  instructions  would  not 
be  worth  a  tithe  of  its  cost.  The  only  practicable  way  of  training  infantry 
to  the  use  of  entrenching  tools  is,  therefore,  to  employ  military  labour  to 
the  utmost  possible  extent  for  the  execution  of  military  works,  such  as 
draining,  road  making,  levelling,  constructing  earthen  ramparts,  &'c. 
Whenever  works  of  this  kind  are  lo  be  executed  one  or  more  regiments 
should  be  placed  at  the  disposal  of  the  engineers'  department  to  be  em- 
ployed as  labourers.  During  the  time  a  regiment  was  so  employed  its 
gymnastic  training  might  be  ^together  suspended,  and  each  of  its  com- 
panies might  be  relieved  ftcm  work  in  successiim  for  rifle  instruction. 
One  day  a  week  would  suffice  for  practising  field  exeroisei,  on  which 
day  it  would  be  neoessaiy  to  relieve  the  whole  corps  from  woric  either  in 
the  forenoon  or  afternoon. 

It  will  be  observed  that  in  the  table  I  have  allotted  a  very  large  portion 
of  the  soldier's  time  to  gymnastic  exercises  and  to  rifle  training. 

I  believe  that  the  time  so  allotted  could  not  be  more  beneficially 
employed,  and  I  also  believe  that  by  judicious  management  most  soldiers 
might  be  induced  to  take  a  great  interest  in  these  branches  of  their  ^ 
training,  and  to  devote  much  of  their  time  to  them  without  weariness. 

I  am,  however,  very  &r  firom  considering  it  either  necessary  or  desirabfe 
.that  all  soldiers  shomd  be  obliged  to  devote  the  same  nprober  of  house 
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a-day  to  these  exercises.  Whether  the  process  of  learning  be  esteemed 
agreeable  or  irksome,  often  depends  more  in  the  manner  of  teaching  than 
in  the  nature  of  the  thing  taught,  and  there  can  be  no  greater  mistake  in 
a  system  of  tndnlng  than  to  zoquire  the  skilAil  to  perform  the  same 
ezercues  and  to  jHraetioe  them  for  the  same  length  of  time  as  the  tmskiliiil. 
Marksmen,  and  soldiers  able  to  perform  all  the  gymnastic  ezerolaea 
inolnded  in  the  prescribed  course,  should  only  be  required  to  practice  at 
ike  rifle  ranges  and  in  the  gymnasium  for  such  a  time  and  in  such  a 
manner  as  experience  might  prove  to  be  necessary  to  keep  up  this  skill. 

Having  now  attempted  to  show  that  there  is  sufficient  time  available 
for  the  soldier  to  practice  all  the  arts  and  exercises  in  which  it  is  desirable 
lie  should  receive  instruction,  I  shall  make  a  few  observations  on  the 
nature  oi  the  amusements  and  occupations  most  suitable  and  advantageous 
for  soldiers  to  engage  in  daring  their  leisure  hours. 

I  shall  endbavour  to  show  that)  if  it  be  possible^  soldiers  should  be  in- 
duoed  to  select  certain  kinds  of  amusements  and  occupations  in  preference 
to  others,  which,  though  of  a  higher  order,  have  a  tendency  to  create 
tastes  and  habits  inconsistent  with  attachment  to  military  service. 

A  taste  for  study  and  for  sedentaiy  occupations  has  an  excellent  effect 
in  preventing  the  formation  of  idle  and  dissolute  habits,  but  it  is  apt  to 
render  a  person  sluggish  and  averse  to  active  bodily  exertion.  It  is 
therefore  desirable  that  soldiers  should  prefer  out  of  door  sports,  such  as 
cricket,  hand-ball,  hockey,  foot-baii,  &c.,  to  lire  in-door  recreations  of 
reading,  chess,  draughts,  &c. 

Industry,  frugality,  and  prudence  are  most  admirable  qualities,  but,  if 
we  adopt  measures  calculated  to  promote  the  formation  of  these  qualities, 
we  shall  find  that  these  same  measures  tend  to  destroy  that  lore  adven- 
ture, that  desire  of  personal  distinction,  that  recklessness  of  consequences 
which  distinguish  the  daring  soldier  from  the  sober  citizen. 

The  incompatibility  of  frugal  and  industrious  habits  with  those  tastes 
and  feelings  which  are  essential  to  the  love  of  military  service  has  always 
appeared  to  me  a  strong  objection  to  plans  for  the  formation  of  recrimental 
workshops,  and  I  am  surprised  that  the  force  of  this  objection  does  not 
seem  to  liave  been  ieit  by  any  one  of  the  many  distinguished  soldiers  who 
advocate  and  promote  these  plans. 

It  has  always  appeared  to  me  lhat  the  injury  done  to  the  military 
spirit  of  the  soldier  would  be  in  proportion  to  the  success  of  their  plans 
in  effecting  a  reformation  in  his  moral  habits.  A  soldier  who  in  acquiring 
a  trade  bad  also  acquired  the  frugality  and  prudence,  and  the  desire  to 
save  money  and  to  better  himself  in  the  world,  which  are  the  characteristics 
of  an  industrious  tradesman,  would,  I  think,  inevitably  imbibe  a  disfn^te 
for  his  military  duties,  and  would  eagerly  seek  for  an  opportunity  of 
quitting  the  service.  On  the  other  liuud,  where  the  plan  failed  in  its 
moral  effect;  In  those  cai>es  where  an  idle  and  dissolute  soldier  acquired 
skill  in  a  trade  without  his  habits  and  tastes  having  undergone  any 
diange,  he  would  merely  have  acquired  a  means  of  obtaining  money  to 
squander  in  drunkenness  and  dissipation. 

Whether  successful  or  unsuccessful  in  promoting  the  moral  improve- 
ment of  soldiers,  the  operation  of  the  plan  would  inevitably  be  injurious 
to  their  military  efficiencj.  NoW|  if  an  amy  is  to  be  maintained  at  aU| 
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military  cfiiciency  ought  certainly  to  be  the  first  conijidtiratioii.  The  value 
of  any  particular  amusement  or  mode  of  employing  the  leisuie  time  of 
soldiers  ought  therefore  to  be  estimated  chiefly  and  primarily  with  refer* 
ence  io  the  effect  it  ib  likely  to  have  on  their  xmHtazy  efficienoj*  and*  if 
reference  be  made  to  the  iimaence  it  ia  likelj  to  exert  in  promotiiig 
moral  improvement,  this  ought  only  to  be  treated  ae  a  aecoiidaij  and 
oollateral  consideration. 

The  first  enquiry  regarding  any  proposed  method  of  occupying  the 
leisure  time  of  soldiers  must  be  :—Will  it  promote  their  military  spint 
and  increase  their  attachment  to  the  service  ?  and  it  is  only  afler  this 
question  has  been  answered  in  the  affirmative  that  we  are  permitted  to 
enquire: — Will  it  tend  to  prevent  the  formation  of  dissolute  and  drunkeu 
habits  ?  Arranged  according  to  this  principle  of  estimatiiig  their  valae, 
ike  different  m^ods  of  pvoridlng  ooeapation  for  the  lebure  time  of 
aoldiexs  may  be  thns  classified: 

1*  Military  and  gynmastic  exercises,  such  as  ri£e  shooting,  run- 
ning,  leaping,  vaulting,  climbing,  &c. ;  though  all  these  shoold 
be  included  in  the  regular  routine  of  a  soldier's  training,  yet 
means  should  also  be  taken  to  induce  him  to  devote  a  portion  of 
his  leisure  time  to  their  voluntary  practice ; 

2.  Out  of  door  amusements,  such  as  cricket,  football,  &c. ; 

3.  Attendance  at  the  regimental  school,  aud  at  instructive  lecturer, 
espeeiallj  on  military  subjects ; 

4*  Social  amusements,  such  as  amatenr  theatricals,  concerts,  &c. ; 

5.  Sedentary  recreatiDns,  irach  as  reading,  chess,  draughts^ 

6.  Industrial  occupations. 

I  shall  now  venture  to  submit  to  you  a  few  ooigectures  respecting  cer- 
tain modifications  in  the  order  of  formation  and  method  of  handling  in- 
fantry in  the  field  of  battle,  T,-hich  T  think  it  may  Tcry  possibly  be  found 
expedient  to  adopt  in  consequence  of  the  change  which  will  be  introduced 
into  the  coudiiions  of  attack  and  defence,  by  arming  infantry  soldiers 
with  weapons  of  vastly  increased  accuracy  and  range,  and,  by  means  of 
careful  training,  teaching  them  the  art  of  using  superior  weapons  in  the 
most  skilM  and  eflfectiTe  manner. 

The  obvioiis  result  of  these  measures,  and  of  the  substitation  of  rifled 
artilleiy  for  smooth-bore  guns,  will  be  to  render  it  far  more  di£Scult  and 
dsmgerous  for  a  soldier  to  close  with  his  foe  than  it  ever  was  before.  He 
will  be  exposed  for  a  greater  length  of  time  to  a  more  effective  firo.  When 
the  defence  of  a  position  is  conducted  under  conditions  favourable  to  accu- 
racy of  aim,  the  loss  suffered  by  the  attacking  troops  will  be  so  severe  that 
the  advance  of  the  boldest  soldiers  will  frequently  be  checked. 

It  may,  therefore,  be  expected  that  close  combats  will  become  less  fre- 
quent than  ever,  and  that  the  average  distance  which  separates  contending 
armies  trill  be  greater  than  it  used  to  be.  Eveiy  movement  will  extend 
over  a  greater  space;,  and  will  require  a  longer  time  fbr  its  completion* 
If  flank  movements,  or  extensive  changes  of  position,  are  attempted,  tlie 
whole  day  will  be  consumed  before  the  attack  is  sofiiciently  developed* 
Protracted  defence  will  become  easier;  rapid  attack  more  difficult;  decisive 
results  will  more  seldom  be  attained. 

Success  will,  in  a  great  measure,  depend  on  the  possibility  of  making 
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buuh  arrangements  as  wiU  secure  to  troops  the  advantage  of  ^ghting  under 
oonditioof  SiTooriible  to  aoeoTiu^  of  aim.  To  seoare  tbia  advaotag^  in 
the  greateat  poaiible  degreei  two  expedients  aoggeat  tiiemaelvei  aa  Uke^ 

to  be  employed,  fizat,  the  creation  of  artiiicial  cover  by  the  indefatigable 
Yiae  of  the  pickaxe  and  shovel ;  and,  second/ 1|m  substitution  of  a  loosar 
order  of  battle  for  the  present  formation  of  two  ranks  at  close  order. 

Not  only  may  it  be  expected  that,  in  making  even  the  most  hasty 
arraugments  for  the  defence  of  a  position,  rifle  pits  and  such  parapets 
as  can  be  thrown  np  in  a  single  night  will  be  considered  indispensable, 
but  it  even  seeins  probabJe  that  it  may  be  found  impossible  successt  uliy 
to  attack  a  position  so  strengthened  without  resorting  to  methods  similar 
to  those  vhieh  are  made  use  of  in  approaohing  a  fortress.  On  the  night 
before  a  battle  it  is  possible  that  it  may  be  found  neoessaiy  to  push  forward 
working  portiesi  and  to  provide  cover  for  riflemen  near  enough  the  enemylff 
position  to  reach  the  hostile  batteries  with  their  fire. 

Instead  of  positions  being  assailed  and  defended  by  infantry  formed  in 
two  ranks  at  close  order,  it  seems  also  probable  that  a  more  effective 
fire  will  be  obtained  by  adopting  a  looser  formation,  so  as  to  admit  of  the 
front  and  rear  rank  men  changing  places,  each  soldier  delivering  his  fire 
in  tlie  front  rank,  and  then  lulling  to  the  rear  to  load. 

This  could  easily  be  managed  by  deploying  with  intervals  between  the 
companiesy  so  aa  to  admit  of  the  files  opening  out  from  the  right  to  the 
extent  of  a  pace^  or  half  a  paoe»  when  the  firing  commenced. 

In  order  to  obtain  the  greatest  possible  results  from  th^  fire  of  skir- 
mishers, it  wiU  probably  be  found  that,  instead  of  extending  one  or  more 
complete  companies,  it  will  be  better  to  employ  none  but  marksmen  and 
first-clasg  shots  in  this  importiint  duty.  Those  belonging  to  every  com- 
pan)  ill  the  battalion  being  ordered  to  the  front,  imder  the  superintendance 
of  u  ri  l  l  officer,  assisted  by  the  musketry  instructor,  or  by  any  other 
ollicur  who  might  be  selected  as  ispecially  qualified  for  the  duty.  li"  only 
a  few  men  were  required,  or  if  the  enemy  were  barely  within  rifle  range, 
only  marksmen  woold  be  employed.  If  a  greater  extent  of  ground  had 
to  be  oeci^ied,  or  if  the  enemy  were  closer  at  hand,  the  mftrlumftn 
might  be  remforced  by  the  first-class  shuts  of  one  or  more  compaaiea» 

Similar  arrangements  might  be  made  for  defending  an  intrenchoent. 
At  lirst,  while  the  attacking  force  was  distant,  none  but  marksmen 
should  be  allowed  in  the  banquette.  Af  it  approached,  the  first-class 
shots  might  be  ordered  up,  and  for  the  del'ence  of  the  last  300  yards  the 
fire  of  every  man  in  the  ranks  should  be  employed. 

To  check  the  advaace  of  cavaliy  a  line  of  compauy  squares  would,  I 
think,  be  found  preferable  fiomations  to  the  ordinary  battalion  square. 

In  a  battalion  often  oompanies  the  front  of  the  line  of  o(mipany  squares 
would  exceed  the  fiont  of  the  two  end  iacea  of  the  battalion  square  in  tJbio 
ratio  of  ten  to  four,  and  that  of  the  side  faces  in  the  ratio  often  to  six,  or, 
allowing  for  the  flank  men  of  the  two  front  and  the  two  rear  companiaey 
say  in  the  ratio  of  ten  to  seven.  In  a  battalion  of  eight  companies  these 
ratios  would  be  eight  to  four  and  ei<jht  to  five,  and  in  a  battalion  of  tkx 
companies  they  would  be  six  to  lour  and  six  to  three. 

The  efficiency  of  the  fire  of  the  line  of  company  squares  would  admit  of 
being  very  greatly  increased  by  causing  the  maikdmeu  belonging  to  the 
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rear  sections  of  each  company  to  run  out  a  few  paces  on  the  flanks,  and 
thus  to  fill  the  intervals  between  the  squares  by  a  iiae  of  skirmishers  who, 
us  the  cavahy  approached,  would  resume  their  posts  in  the  squares  from 
which  they  had  been  detached.  In  case  of  the  cavalry  charging  home,  it 
would  probably  be  impotnUe  to  prevent  the  horses  fiom  swerving  and 
passing  through  the  intervals,  but  even  if  they  did  suooeed  in  br^udng 
and  riding  over  one  or  two  of  the  squares  the  formations  of  the  others 
wonld  remain  unbroken* 

The  same  change  in  the  conditions  of  warfare  which  renders  it  so 
advantajreoTis  that  troops  should  fight  as  much  as  possible  under  cover  and 
in  the  foL  iiuition  most  fuvourablf  to  accuracy  of  aim*  renders  it  scarcely 
less  important  and  advantageous  that  they  should  be  so  trained  as  to  be 
able  to  move  with  rapidity,  and  to  traverse  Jong  distances  in  a  short  space 
of  time.  The  quicker  they  move  while  under  fire  the  fewer  will  be  Uieir 
csaoalties,  and  the  greater  the  distance  to  be  trayeised  the  more  important 
^does  it  become  that  the  time  of  passage  sfiould  be  as  short  as  posoibie. 
^Horeover»  nnoe  a  few  minutes  difference  in  the  time  of  the  arrival  of 
supports  is  very  frequently  that  which  determines  whether  an  effort  shall 
be  successful  or  a  faSlure,  it  is  obvious  that,  if  it  be  necessary  on  account 
of  the  increased  range  of  projectiles  to  make  dispositions  which  increase 
tlif'  distance  supports  have  to  traverse,  it  is  a  matter  of  tlie  most  essential 
importance  that  the  rapidity  of  the  pace  at  which  the  supports  move 
should  be  accelerated  to  the  greatest  attainable  speed. 

1  believe  that  the  superiority  of  the  French  to  the  Austrian  troops  in 
the  ipower  of  rapid  movement  wsa  one  of  the  chief  causes  of  the  successes 
obtamed  by  the  Emperor  in  his  late  Italian  campaign;  and  I  cannot  oon- 
elude  this  lecture  in  a  more  appropriate  manner  than  by  reading  to  you  an 
extract  from  a  very  interesting  letter^  addressed  to  Major  Hammersly  by 
Major  Adams  of  the  Royal  IVUlitary  Col^ge,  in  which  are  related  several 
notable  instances  of  most  essential  services  rendered  to  the  cause  of  the 
Emperor  by  the  rapidity  with  which  particular  corps  moved  from  point 
to  point.  Major  Adams,  relying  principally  on  the  statements  of  foreign 
writers,  says 

At  Montebello  two  battalions,  having  previously  taken  off  their  knapsacks,  advanced 
at  the  double  to  Forey's  support,  from  Voghera  to  Fozzaga2za,  a  distance  of  four  and 
a  hair  milee. 

At  Bfagenta  the  Division  Renault,  leaving  their  knapsacks  behind  theiii»  oampleted 

the  distance  from  Trecate  to  Ponte  Nuova  di  Magenta,  a  distance  of  nearly  seven 
miles,  at  a  running  pace  (pas  gymnastique),  entering  the  line  of  fire  immediately  on  its 
anrind. 

In  the  same  battle,  on  the  French  left,  two  battalions  of  Turcos  doubled  from 
Casate  to  Buft'alora,  3,000  paces,  to  Lamotte  Rouge's  support.  Similarly  la  Gante 
Voltigeur  (Camon)  from  Turbigo  to  Buffalora,  five  and  a  tialt  miles. 

At  Solferino  towards  the  close  of  the  day,  when  Niel  was  80  hardly  pressed,  Can- 
robert,  after  inexcusable  delay,  detached  li  e  Division  Renault  from  Medole  to  his 
support.  The  whole  division,  leaving  its  kuapsaciis  behind,  doubled  to  its  d^tination, 
nearly  two  miles. 

In  almost  all  the  cases  cited,  the  opportune  appearftoce  of  the  Supports  at  the 
decisive  point,  turned  the  issue  of  the  different  actions  in  favour  of  the  French. 
Their  .columns  of  attack  habitually  advanced  at  the  double  from  the  moment  they 
csme  within  range  of  their  edversaries*  rifles  (600  to  1000  yards),  and  never  slackened 
their  pace  until  the  object  of  their  attack  wss  reached*  Had  the  French  not  been 
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previousiy  trained  for  a  long  time  to  double  for  long  distances,  and  to  execute  at  this 
pace  the  manoeimcs  of  large  bodies  of  men,  not  only  would  their  ^actual  loiiea  have 

been  greater  by  one-third  at  least,  but  it  is  oxrec Singly  doubtful  if  they  would  have 
been  able  to  carry  many  of  the  strong  positions  against  which  they  were  pitted. 

Some  of  the  statements  made  ia  this  letter  will  doubtless  be  heard  with 
surpriae.  Tha^  large  bodies  of  troops  slumld  donble  firom  fire  to  seven 
miles  does  indeed  seem  ineredible.  Perhaps  it  is  not  meant  that  they  kept 
up  the  ranning  pace  ihvonghoqt  the  \rhole  distance,  but  merely  that  they' 
moved  at  a  rapid  pace,  alternately  running  and  maichiog.  It  would  have 
been  satisfactory  if  the  time  in  which  the  distances  were  performed  had 
been  stated,  as  tliis  would  have  fixed  the  rate  nf  movement  with  precision* 

The  following  anecdote  was  related  to  me  bj  Colonel  Simmons,  who 
heard  it  from  an  officer  attached  to  the  staff  of  the  Emperor  Liouis  Napo- 
leon, an  eye  and  ear  witness  of  what  he  described:— 

After  some  time  had  been  spent  in  unsuccessful  attempts  to  carry  the 
village  of  Sol^ino,  the  Emperor,  tnming  to  an  aid-de-camp^  said,  Ap- 
portez  moi  la  Garde.**  An  instant  afkerwaids,  correcting  himself,  he  said^ 
Non,  pas  la  Oarde,  mais  la  Garde  Voltigeur."  La  Garde  Voltigeur 
arrived,  was  formed  for  the  attack,  and  ascending  a  long  steep  hill  at 
the  double  without  a  check  carried  the  village  of  Solfenno,  the  key  of 
the  Austrian?'  position. 

This  incident  was  mentioned  to  Colonel  Siiuinous  as  a  proof  of  the 
great  coolness  and  self-possession  of  the  Emperor,  but  it  also  serves  to 
illustrate  the  manner  in  which  the  French  troops  employed  in  the  Italian 
campaign  made  their  attacks,  and  to  confirm  the  statements  reported  by 
Major  Adams. 

1b  there  any  regiment  in  the  British  Army  which  could  at  this  moment 
move  in  the  manner  these  French  corps  are  reported  to  have  moved? 

Is  there  any  regiment  which  after  six  months'  proper  systematic  training 
might  not  be  matched,  both  for  speed  and  enduranoei  against  the  troops  o€ 
the  most  warlike  European  nations? 
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ILR-H.  the  Dake  o£  CAMBRIDGE,  K.G.,  General  CommaDdiDg-ia-Chief, 

ia  the  Chair. 


THE  LINES  OF  LOKDON:  DEFENCES  BY  WORKS  AND 
MAKCEUVBE  IN  THE  FIELD. 

By  Col.  Adais,  F.R.S.,  A.D.O*  to  the  Qaeen. 

Colonel  Adauj. — ivlay  it  please  youi*  Royal  Ilighnessj  Ladies,  and  Gen- 
tlemen,—-It  may  possibly  be  within  the  recollection  of  many  of  those  who 
haTO  honoured  me  ftm  their  preaenoe  on  this  occaaion,  that  this  is  not 
tiie  first  time  on  which  I  haye  been  permitted  to  develop  my  ideas  as  to 
the  defence  of  the  metropolis.  On  the  last  ocoasion  two  elements  of  calcu- 
lation  were  wanting,  wluoh  have  now  materially,  I  may  commence  by 
saying,  modified  the  principle  on  which  I  propose  to  construct  the  works 
%vliich  arc  detailed  on  this  model.  Those  two  elomoTits  are,  the  Use  of 
liiiied  Ordnance  at  Long  Ranges,  and  the  Establishment  of  the  Volunteer 
Army. 

Before  I  proceed  I  would,  howevei',  say,  that  I  should  not  have  ven- 
tured to  treat  a  question  of  this  great  importance  if  it  were  not  one 
submitted  to  pubUo  discussion  now  for  many  yean  in  the  most  decisive 
and  distinct  manner  by  the  proceedings  of  the  Commission  of  Defence, 
inaugurated  by  order  of  Her  Majesty's  Government.  When  I  &id  an 
inquiry  made  of  one  of  the  leading  men  of  the  great  commercial  in* 
terest  of  England,  ^vliat  the  effect  npon  English  credit  would  be  if  the 
capital  were  occupied  by  a  foreign  force,  I  have  ventured  to  think  it  has 
become  not  simply  a  privilege,  but  a  duty,  on  the  part  of  any  private  sub- 
ject of  the  Crown  to  discuss  this  subject,  particularly  when  he  has  the 
opportunity  and  the  advantage  of  having  it  submitted  to  the  officers  of 
the  army  who  are  here  present*  For,  indeed,  the  fbrtification  or  the 
delence  of  London  is  not  simply  a  representation  of  the  defence  of  a 
f fontii^  fbrtrcoSf  or  even  of  a  capital  exposed  by  position  to  severe  attack, 
as  on  the  Continent ;  it  represents  the  resolve  of  a  great  commercial 
people,  that,  while  they  have  in  no  degree  forsaken  their  attachment  to  the 
industrial  efforts  and  the  pursuits  which  make  peace  lovely,  yet  they  are 
determined,  so  far  as  is  consistent  with  human  power,  to  protect  that 
capital  which  is,  as  it  were,  the  very  heart  of  the  English  system.  For 
that  which  affects  the  couinierce  of  England,  and  its  concentration  in  tlie 
metropolis,  more  or  less  directly  affects  the  commerce  <^  the  world.  The 
pulsation  that  proceeds  firom  Lcnidon  extends  a  vibration  through  the  re- 
motest haunts  of  civilised  man.   Therslbre^  the  object  being  of  each  im* 
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portance,  and  being,  as  I  said,  cast  before  the  public  for  consideration  by 
the  procof'dings  of  the  British  Government,  I  hold  that  it  is  our  duty  to 
bring  the  problem,  if  not  to  a  solution,  at  least  into  the  condition  to  receive 
a  practical  solution.  And  I  am  quite  sure  that  on  these  grounds  I  shall 
meet  with  the  indulgent  consideration  of  those  whom  I  hare  the  honour 
to  addittfl. 

In  lihe  firtt  place,  I  oljeot  strongly  to  the  proposition  to  diflioeiste  tha 

commercial  am  the  military  centres  of  England.  I  can  quite  imdentand<^ 
I  admit  moat  completely — that  the  Arsenal  of  Woolwich  is  a  too  precious 
possession,  as  a  centre  for  the  deposits  of  our  military  strength,  to  be 
needlessly  exposed  to  attack;  but,  while  we  remove  tlie  means  of  re- 
production of  the  materials  of  war  from  risk  of  sudden  attack,  there  is, 
as  it  seems  to  me,  no  reason  why  we  should  divest  Woolwich  of  its 
military  character  as  a  great  depository  of  stores;  still  less,  why,  by 
abandoning  Woolwich,  we  should  subject  London  to  be  considei^  as 
an  open  town>  to  be  the  prey  of  the  first  assaolt.  For  it  must  be  borne  in 
mina  that  for  many  years  uie  defenceless  poeitien  of  London  has  been  an 
object  of  consideration  dbewhere«  Of  that  there  is  no  doubt.  We  have 
heard  it  avowed  openly ;  we  have  heard  it  hinted  secretly ;  we  know  it  to 
be  a  fact.  Therefore  it  is,  we  must  withdraw  that  perturbing  element 
from  the  equation  of  oiu'  foreign  policy.  And  this  difficulty  I  found  iu 
endeavoui*ing  to  work  out  the  problem  which  1  have  attempted.  1  do  not 
desire  to  stifle  Loadon,  as  it  were,  within  lines  of  >voik6  which  would 
prevent  her  free  action,  and  materially  change  the  character  of  the  metro- 
polis. But  on  investigating  the  disposition  of  the  ground  I  End,  as  I  have 
maintained  heretofore,  that  London,  under  all  l£e  circumstances  of  its 
posidon,  with  reference  to  the  genius  of  its  peq>le,  considering  also  the 
rajad  and  conrerging  communication  which  it  possesses,  is  one  of  the 
most  defensible  capitals,  if  not  the  most  defensible,  in  Europe.  That  I  shall 
endeavour  to  make  plain  in  the  development  of  my  idea  dur  ing  this  lecture. 

Now,  with  respect  to  the  system  to  be  adopted.  On  the  first  occasion 
of  which  I  spoke,  the  two  great  elements  of  defence,  to  which  I  now  attach 
greJit  importance,  were  absent,  and  my  idea  was  to  provide  forts  mainly 
on  the  bastion  system,  and  therefore  of  small  capacity,  and  subse- 
quently to  construct  continuous  lines.  The  positions  which  I  then  occu- 
pied are  much  the  same  as  those  I  propose  to  occupy  as  the  internal,  or 
altematlTe,  line  of  defence  on  the  present  model.  But  I  have  been  obliged 
to  go  far  beyond  that  zone  of  defence,  and  for  this  reason :  In  the  Snt 
place,  the  bastion  system  is  intricate  and  Complicated ;  it  requirea  a 
largo  proportion  of  scientific  outwork,  and  it  gives  very  small  spaces 
for  the  masses  it  may  have  to  receive  in  the  last  result.  For  that 
reason  I  abandon  the  idea  of  the  bastion  system.  Again,  viewing  the 
conditions  under  which  artillery  fire  is  now  projected,  and  that  the  chief 
danger  of  the  metropolis  lies  in  the  risk  of  coullagration,  it  appeared  to  me 
imperative  to  remove  the  zone  of  bombardment  as  far  as  possible  from  the 
dangerous  point  of  conflagration  in  the  city.  It  was  men  necessary  to 
select  a  system  of  an  appropriate  type.  I  found  in  tibe  plastic  chai^pter  of 
the  polygonal  system,  as  adopted  generally  in  Germany,  and  which  haa 
now  been  applied  to  a  considerable  extent  in  this  country  also>  the  re- 
sources  which  I  required. 
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But,  in  pusing  from  the  bastion  system  to  tHe  polygonal,  there  ynB 
anotlier  elament  A  oalonJAliaa  to  be  weighed.  It  is  certain  that  the  pofirer 
of  projection  has  always  been  the  unit  of  calculation  in  defensive  war. 
The  walls  of  Aurelian  have  their  towers,  as  may  be  seen  at  this  day  at 
Rome,  just  distant  from  each  otlicr  what  the  double  "  jactus  pili  " — the 
heavy  javelin  of  the  Roman  soldier — could  cover.  The  same  principle 
which  prevailed  in  the  wails  of  Aui^elian^  passing  over  the  calculations  of 
H.  Youban,  has  been  adopted  by  English  engineers,  as  may  now  be  eeoft 
in  Uie  Imee  of  Stoke'a  Bay»  wheie  600  yasde  ia  tobedtiiied  for  Ike 
860  yiixde  of  M.  VaiibMi.  Gonaeqiwntly,  I  adopted  60O  yaida,  tmatuis 
to  the  nmge  of  the  English  rifle  «a  tbe  unit  in  defensive  lines  for  the 
maximum  of  calculation  in  the  line  of  defence^  and  alao  of  anoameat 
of  the  works  when  constructed. 

With  regard  to  the  construction,  having  prepared  the  trace  on  the 
principle  which  I  stated,  1  found  that  it  was  abundantly  necessary  that 
these  continuous  lines  should  be  supported  throughout  by  works  capable 
of  a  substantive  defence.  Again,  in  reliance  on  the  simplicity  of  the 
polygonal  system,  and  tmatioig  to  the  heafj  maaa  of  fite  bj  which  the 
defenoe  of  aiich  a  capital  nniat  be  supported,  I  am  contented  with  Teiy 
&w  adTaaeed  woiln.  The  tayelina  that  are  attached  to  the  Plnaiiaii 
and  the  German  system,  the  caponiers  which  are  intended  to  giro  a 
flanking  defenoOi  are  all  that  I  have  adopted.  In  fact,  I  have  endeavoured, 
by  heavy  masses  of  earth,  ^iiich  as  shell  fire  shall  be  almost  powerless 
to  disturb,  by  a  ditch  of  unusual  capacity  and  depth,  by  the  concentration 
of  the  fire  of  rifled  ordnance  on  all  points  that  are  subject  to  attack,  to 
compensate  for  that  more  intricate  and  expensive  system  which  Vauban 
originated,  or  at  all  events  developed  in  its  completeness. 

Wilii  legard  to  <}ie  amngementa  of  Uie  worka  fbr  the  defence  of  London^ 
I  ftad  Lon£>n,  far  the  purpose  of  defence,  commeneing  ftont  Woolwich) 
and  paaaing  nrand  ita  complete  exterior,  to  be  an  octagon,  of  which  the 
aidee  amount  to  55  miles  944  yards.  I  break  up  thia  octagon  into 
lines  of  manoenvre,  for  I  am  not  content  to  retain  the  troops  that  should 
be  suflicient  for  tho  defence  of  London  ingloriously  behind  their  con- 
tinuous works;  and  1  consequently  adopt  the  sides  of  the  polygon  as  lines 
of  manoeuvre  on  which  troops  may  move,  supported  by  the  fire  of  artil-* 
lery  in  position.  From  Elthaai  to  Anerley  one  line  of  nmnoauvre  would 
extend;  from  Anerley  to  Kingston  a  second;  from  Kingston  to  Twicken* 
ham  a  third;  ftom  Twiokedbain  to  Hanwell  the  foorth;  from  Hanweli  to 
Harrow  the  fifth;  fh>m  ftanow  to  Hendon  the  aixtili;  from  Hendon 
to  Stamford  Hill  the  seventh;  and  the  eighth  from  Stamfiaard  Hill  through 
the  marshes  of  the  river  Lea  to  East  Ham.  Theae  linea  would  ferm  tibe 
eight  fronts  of  the  polygon,  and  the  eight  lines  of  manceuvre.  With 
regard  to  Woolwich,  I  am  aware  of  a  difficulty  in  the  defence  of  the 
Arsenal  from  risk  of  fire  therein;  yet  it  would  seem  exaggerated,  for 
this  reason: — In  the  first  place,  there  is  a  broad  screen  of  hill  inter- 
posed between  a  large  proi>ortion  of  the  Aisenal  buildings  and  the 
possible' emj^aoement  of  poweri^  batteries;  between  that  lai^  auHace 
of  workahop,  fiuttoiy,  and  atorehonaes,  which  might  bj  their  conflagration 
impede  the  defenoe,  we  have  the  obatmdiTe  power  of  woriu,  armed 
witii  heaTf  oidnanee»  extended  along  the  eaatem  elopea  of  ihe  hill} 
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and  we  have  the  means  of  projecting  preponderating  masses  of  mortar-fire 
from  the  crest.    But  Woolwich,  as  it  does  not  afford  space  for  manoeuvre 

in  the  fieW,  nnri  for  the  considerations  T  have  mentioner!,  munt  rely  on  its 
substantive  strength  as  a  fortress.  I  propo«p  to  connect  the  upper  and 
lower  lines  of  batteries  of  Woolwich  with  the  rolling  ground  on  the  south- 
east; to  place  casemated  batteries  on  the  slope  of  the  hills,  and  mortar 
batteries  to  search  the  hollows  of  ground  which  afford  cover  to  troops  in 
fbrmationy  and  approaches  to  flnnken  batteries  of  bombardment. 

I  propose  a  polygonal  fort  to  defend  the  rear  of  Shooter's  Hill,  and  to 
throw  an  auxiliary  fire  athwart  the  Thamefl,  and  aid  in  the  defence  of  HiO 
lines  in  the  Essex  Marshes.  The  guns  of  this  fert  will  also  sweep  that 
portion  of  the  long  line  of  valley  which  passes  across  the  high  road,  and 
so,  leaving  Eltham  to  the  left,  is  traced  by  Mottingham  Hill,  on  the  western 
slope,  to  a  redoubt  which  lies  north  of  Beckenham.  Woolwich,  as 
regards  its  garrison,  would  be  held  by  a  portion  of  the  regular  aiuiy. 
I  calculate  the  armament  on  a  special  scale,  as  follows.  In  consequence 
oftiie  adoptioii  of  the  polygonal  system  and  a  new  unit  of  calcnladony 
it  became  necessary  to  establish  what  I  will  call  equivalent  fronts  of 
construction  and  of  defence.-  I  interpret  the  equiralent  front  of  con- 
struction to  be  the  600  yards  of  the  polygonal  system,  compared  with 
860  yards  of  the  bastion  system,  and,  if  so,  it  is  also  the  equivalent  front  of 
armament.  Now  there  exists  a  scale  which  has  been  tested  on  many  occa- 
sions in  the  defence  of  regular  works,  which  allots  to  a  front  of  fortitica- 
tion  11  guns,  6  mortars,  and  2  lield  gxms  =  19  guns.  Now  this  pro- 
portion was  calculated  on  the  special  service  at  particular  stages  of  the 
si^,  against  enfilading  and  breaching  batteries,  against  lodgments,  and 
the  like  incidents.  Bizti  on  the  principle  which  reduces  the  siege-operation 
to  one  simple  event,  I  preferred  to  select  a  single  calibre  of  gun,  the  40-* 
pounder  Armstrong;  and  I  tested  the  vahie  of  5ie  40-pounder  Armstrong, 
against  the  aggregate  power  of  these  guns,  under  the  novel  qualities  of 
increased  range,  heavier  metal,  and  rapid  fire.  The  result  was  this,  that, 
e?f  clnding  mortars  and  field  guns,  for  which  T  provide  elsewhere,  in  the  ques- 
tion of  the  prepnndorance  of  force  compounded  of  range,  momentum,  and 
frequency  oi  iiupaci,  I  can,  with  eight  40-pounder  Armstrongs,  throw 
more  effective  weight  of  metal  than  ^vith  the  11  guns  which  are  allotted  on 
the  original  war  scale,  regard  being  always  had  to  the  increased  range 
and  rapidity  of  loading,  which  last,  however,  I  do  not  estimate  very  highly. 
This  brings  me  practically  to  one  40-pounder  Armstrong  for  every  75 
yards.  Now,  the  principles  of  defence  whicB  I  am  describing  do  not  so 
much  express  operations  of  siege-resistance^  except  in  their  application  to 
the  forts  and  redoubts,  as  to  field  fire  in  disturbance  of  the  enemy's  forma- 
tions. I  attach  much  greater  value  to  accuracy  and  distinctness  of  fire,  than 
to  excessive  rapidity,  which  produces  a  salvo,  but  not  the  crushing  efiect 
of  concentrated  fire. 

I  now  come  to  the  arrangements  which  i  propose  for  the  lines.  I  hare 
endeavoured,  as  far  as  possible,  to  avoid  the  greatest  danger  on  these  long 
lines,  that  of  enfikide.  I  have,  therefore,  so  planned  the  trace  that  either 
the  prolongation  should  fall  on  inaccessible  ground,  which  would  rarely 
happen  in  this  country,  or  on  ground  on  which  the  defence  can  acoumu* 
late  a  larger  weight  of  metal  than  an  enemy  could  project.   For  instanoei 
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it  appeared  doubtful  whether  Eltham  should  be  occujaed,  but  T  pre- 
ferred trusting  to  the  mass  of  fire  which  could  be  delivered  from  the 
south-west  anrrle  of  the  lines  on  the  Wooiwicli  system  to  occupying 
the  plateau.  But  there  is  another  point  with  regard  to  the  use  of  these 
fotrts  and  redodbts.  I  propose,  in  the  first  placet  Hufis  of  numceuirre  ex* 
temftl  to  tihe  oontinaotis  lines ;  if  a  reverse  should  occur  there  is  a  means 
of  delenoe  by  the  continuous  lines  ;  or  if  any  pbrtton  be  pierced,  and  the 
fiank  turned,  and  the  parapet  reversed,  two  means  of  defence  remain  in 
reserve;  the  flank  and  rear  fire  of  the  works  and  redoubts  will  sweep 
these  lines  in  reverse;  and,  secondly,  they  will  serve  as  points  (Tapjvn,  or 
standino^  flanks,  whereon  to  renew  the  engagement,  which  may  have  had 
an  unfortunate  event  on  the  ground  exterior  to  the  lines. 

The  command  given  to  the  works  over  the  country  is  twenty-two  feet. 
It  will  be  observed  that  the  minuter  details  have  been  suppressed  entirely, 
in  order  not  to  complicate  the  plans;  I  have  not  given  the  traverses,  the 
fishes  that  cover  the  passages  through  the  lines,  or  the  magazines.  I 
have  simply  indicated  tlic  position  and  the  form  of  the  proposed  works. 

The  first  line  of  battle  having  been  traced  from  Eltham  to  Anerley,  the 
troops  are  disposed  in  nineteen  battalions  of  infantry  in  advance  of  the 
works.  The  strength  of  the  garrison  is  assumed  on  the  ordinary  calcu- 
lation of  two  men  to  each  yard  of  muaketry  parapet.  Tliis  gives  180,000 
infantry,  and  in  couiparinp:  my  calculation  with  that  wliicli  has  gene- 
rally obtained,  especially  in  the  rrench  service,  I  find  a  very  satisfactory 
agreement  For  instanee,  taking  180,000  men  for  the  in&ntiy  that 
London  is  bound  to  supply — and  in  my  judgment,  if  this  metropolis  cannot 
supply  of  its  own  citizens  180,000  men  for  its  defence,  the  defence  of 
London  must  be  desperate  indeed;  21,920  artillerymen  for  the  2,192  guns, 
with  which  I  propose  to  arm  the  works ;  and  4,500  cavalry  in  the  ordinary 
proportion,  I  get  nn  entire  garrison  of  200,420  men.*  Calcukting  on 
equivalent  fronts  on  tlie  principle  of  Cornioutaigne,  as  approved  by  Carnot, 
on  the  principle  of  Lesage  and  of  r^oizet,  and  of  the  Commission  of  Defence 
of  the  present  French  Govea'nraent,  I  find  that  for  the  hexagon,  which  coin- 
cides to  a  considerable  extent  in  essentials  to  the  proportions  of  my  lines, 
the  estimate  varies  ftom  199,800  to  228,000  men  against  206,420. 

I  then  proceed  from  the  Anerley  redoubt,  by  Mitcham,  in  front  of 
Coombe,  to  Surbiton,  on  the  South  Western  Kailway.  This  portion  of  the 
line  requires  very  considerable  care  in  its  defence.  Few  accidents  of  the 
ground  lend  themselves  very  satisfactorily  to  the  defence,  but  redoubts 
have  been  placed  iu  such  positions  as  may  give  standing  flanks  from 
manauvring  distance  to  distance,  and  the  infantry  of  manoeuvre  is 
interposed  at  the  points  mentioned,  with  the  power  of  moving  up  re- 
serves from  the  interior  on  occasion.  The  practical  result  of  sucli  works 
wiU  be  shewn  hereafter. 

A  disadvantage  of  long  and  continuous  lines  is  in  moving  infantry 
from  within  the  enceinte  in  order  of  battle.  Some  excellent  remarks  on 
this  subject  were  published  by  Sir  William  lieid  in  the  Professional 
Papers,  ILE.,  from  which  I  derived  considerable  information.  I  there- 
fore determined  to  ascertain  whether  1  could  not,  in  default  of  a  covert- 

*  T.t  .  Col.  Kennedy^  calculation  gives  122,375,  being  4.20th8  of  Bwl«s  capable  of  bear- 
ing  arota  within  these  line»*^our/uU  H.  U,3,  /.  vol.  iv.  p.  00. 
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way,  •which  would  have  given  external  plac&A  d'armeSt  prepare  places 
Sarmea  within  the  lines,  which  should  at  the  same  time  give  facility  for 
filing  out  battalioDfl  in  order  of  battle*  The  exterior  side  -=  600  yards, 
dropping  a  [>erpendieiilar  of  and  taking  ^  of  the  exterior  side  as  a  line 
of  defence^  at  the  point  of  the  perpendicular,  and  at  the  distance  of  the 
shoulder  angle,  I  trace  an  arc  of  which  the  chords  form  the  interior  sides 
of  the  place  (Tarmes,  The  result  I  have  established  is,  that  the  battalions, 
being  formed  in  rear  of  the  line,  file  through  a  postern  gate,  in  the  re- 
entering angle,  into  this  place  (TarmeSt  and  remain,  if  necessary,  in 
coluuiiis  of  companies,  sinee  the  width  of  the  ditch  will  enable  any  move- 
ment to  be  made  in  such  lurmaUun^  as  may  seem  expedieut.  Again, 
if  the  Hnc  of  defence  be  traced  to  the  point  where  it  falls  on  the 
shoaldcr  angle,  it  trill  b^  obserred  that  the  troops  in  oolunm  are  per- 
ftctlj  secDie  fiom  any  bounding  shot,  or  from  any  but  vertical  fire. 

I  proceed  to  explain  the  armament  with  which  I  propose  to  defend  the 
ihouilder  angles.  - 1  set  off  thirty  yards  on  either  face,  which  is  to  admit  of 
construction  in  concrete  for  the  establishineat,  in  the  first  place,  of  embra- 
sures on  tliree  lines  of  fire  perpendicular  to  the  parapet.  It  is  essential 
that  the  fire  should  be  perpendicular  to  the  parapet  when  a  defence  must 
be  conducted,  to  a  great  extent,  with  troops  who  may  uot  yet  have  had 
a  thorough  training,  which  makes  it  necessary  to  deliver  lii  e  on  a  per- 
pendicular to  these  three  embrasures.  At  the  point  of  convei'gence  of 
these  lines,  I  place  a  turntable,  dewgoed  to  facilitate  the  entry  into  itc 
proper  embrasure  of  a  40-pound6r  Aimstrong  gun  on  a  gaixison  caniage. 
The  simpler  the  arrangements  the  better;  and  if  the  Armstrong  gun  be 
kept  on  the  pennanent,  and  not  on  dmurf,  platforms,  it  may  used 
at  once  at  any  point  to  which  it  may  be  transferred,  for,  although 
the  possibility  of  a  geiir-ml  assault  on  I  ondon  is  assumed,  still  no  soldier 
wil)  believe  that  such  general  assault  is  probable;  and  therefore  any  gun 
may  be  withdrawn  for  reinforcement  of  an  adjacent  battery  when  not  re- 
quired for  service.  The  result  then  is,  that  I  obtain  the  means  to  fire  under 
cover  through  an  angle  of  185  degrees ;  these  guns  sweep  the  country^  and 
after  a  certain  point  the^  sweep  the  ditches.  But,  in  order  to  secure  the 
perfect  command  of  the  ditches,  at  the  base  of  the  scarp  of  the  shoulder  angle 
is  placed  a  small  batteiy  of  carronadeson  gairison  carriages  of  wood,  which 
I  prefer  as  simple  guns  to  any  others  for  sweeping  the  ditches.  The  first 
attemj)t  in  an  attack  upon  the  lines  by  scientific  means  would  be  to  attach 
the  miner  to  thf  shoulder  angle;  tlierefore  it  is  imperative  that  no  sap 
should  cross  the  ditcli  with  impunity.  There  is,  of  course,  from  tiie  very 
great  thickness  of  the  parapet,  dead  ground  at  the  foot  of  the  scarp, 
which  will  require  to  be  swept  by  musketry,  and  u  bujall  loop-liole  gaiiery 
is  built  in  the  re-entering  angles  for  that  purpose.  Then,  filing  the  bat- 
talions through  Uie  ramparts  of  equal  breadth  with  1^  dit<&  into  ihe 
country,  they  pass  a  traverse,  designed  to  cover  the  ditch  at  the  salient 
from  direct  fire.  This  mass  is  left  in  the  counterscarp  at  the  junction  of 
its  salient,  and  the  prolongation  coincides  with  the  superior  ili^  of  the 
parapet;  consequently  musketry  from  the  salient  of  the  rampart  can  see  to 
the  foot  of  the  traverse. 

For  the  defence  of  these  lines  30  battalions  are  allotted,  and  in  the 
event  of  cheeky  the  lines  being  forced  or  turned,  in  the  re-entering 
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angle  contained  viithin  the  Kidgeway  at  Wimbledon,  and  the  high 
ground  of  Tooting  and  Streatham,  I  find  a  space  within  which  the 
assaulting  forces  would  operate  with  disadrautage*  For  an  interior  line 
of  operations  is  useful  so  long  as  it  can  be  maintained^  in  order  to 
establish  unequal  distances  between  exterior  lines,  but  so  soon  as  the 
troops  moving  on  exterior  lines  include  the  manoQUvring  force,  being  equi* 
distant  from  each  body,  especially  if  confined  within  a  right  angle,  then 
the  assaulting  force,  being  as  one  to  two,  must  suffer  loss  on  all  ordinary 
calculations. 

Passing  then  to  Surbiton,  w^hich  lies  on  the  south-western  slope  of 
Kingston  Hill,  it  appealed  impracticable  to  include  it  with  any  satisfactory 
engineering  results  within  the  lines;  Xionsequently  a  redoubt  is  placed  on 
the  crest  of  Surbiton  Hill,  whioh  gives  its  fire  in  reverse,  to  protect  Uds  angle. 
The  work  towards  Kingston  I&ll  also  combines  with  artillery  lines  on 
the  descending  slope  to  the  westward  in  throwing  a  flanking  fiie  over 
'  Kingston,  and  on  the  flank  of  Kingston  Bridge  head,  near  Plampton  Court. 

I  now  come  to  the  combination  of  lines  of  passive  defence,  so  to 
speak,  and  of  manoeuvre.    For  reasons  which  I  have  published,  my  im- 
pression has  been  that  tlie  weight  of  attack  in  an  invasion  will  in- 
evitably follow  the  course  of  the  Thames.    In  a  fot  tuer  plan,  pub- 
lished in  1860,  I  have  shown  the  routo  which  army  corpij  must  pre- 
sumably follow,  and  in  all  these  cases  I  have  accommodated  the  theory  to 
the  face  of  the  ground,  as  causing  a  certain  line  of  march  to  be  adopted* 
Assuming  then  that  Ihe  weight  of  attack  fidls  especially  on  the  soulli-* 
western  side,  it  will  be  favourable  to  maniBUvre,  and  manosuvre  is  pre* 
cisely  the  quality  in  whioh  an  invading  army  will  presume  that  it  exods 
the  nafi.  n;il  f  rees.    Easy  access  across  the  river,  and  an  easy  mode 
of  returning,  if  necessnry,  must  then  be  provided.    At  the  various  points 
indicated  I  have  prepared  bridge-heads,  which  are  traced  on  the  sides  of 
a  triangle,  whose  base  is  coincident  with  the  long  axis  of  the  main  stream. 
The  sides  being  determined,  the  flanks  are  drawn  as  a  matter  of  course. 
Grossing  the  river  at  Kingston,  at  Teddington,  at  Twickenham,  and  at 
Richmond,  I  have  formed  these  bridge-heads.   Now,  a  very  remarkable 
assumption  has  been  brought  under  my  notice,  namely,  th^  Teddington 
Locks  control  the  lower  Thames ;  that  is  to  say,  if  Teddington  Looks  and 
Weir  were  broken  down,  and  the  river  swept  clear  of  those  constructions, 
the  river  above  would  become  fordable;  and  that,  if  the  locks  were 
then  simuitaneonsly  opened,  the  first  tide  would  rush  to  the  sea  with  a  vio- 
lence that  would  aflect  the  shipping  in  the  river,  and  that,  if  they  were 
then  closed,  no  subsequent  tide  would  hold  up  a  suificient  accumula- 
tion of  water,  and  the  metropolis  would  be  thus  deprived  of  one  means  of 
obtaining  a  supply.   I  have  accordingly  protected  Teddington  Looks  widi  a 
sufficient  bridge-head.  For  the  line  from  Kingston  Bridge  head  to  Twicken* 
ham  Bridge  twelve  battalions  are  allotted.    I  might  take  occasion  here 
to  say  that  an  advantage  which  would  immediately  result  from  taking 
lines  of  such  an  extended  sweep  is,  that  the  value  of  land  becomes 
inconsiderable;  and   that  fh^re   are  very  few  points  where  I  have 
interfered  with  property,  because  I  hold  that  the  defence  of  London  must 
be  popular  and  national,  as  well  as  scientific,  and  that  we  arc  bound, 
thei^ore,  to  consult  individual  convenience,  so  far  as  it  is  consistent  witli 
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public  duty ;  for  the  nation  would  rather  pay  more  largely  for  the  con- 
struction of  these  works,  and  more  readily  equip  troops  for  their  defence, 
if  it  knew  that  the  cottages  of  the  humble  were  respected  no  less  than  the 
dweUiogfl  of  the  wealthy  ia  the  arrangemeiits  made  in  defensiye  details. 
I  m«y  here  meDtion  this,  becanae  the  point  at  which  I  have  most  sinned 
against  my  own  canon  is  at  Isleworth.  Being  unwilling  to  piojeot  the 
lines  too  far  into  the  plain,  I  have  taken  in  Isleworth  Kedonbt  a  small 
amount  of  property.  This  ia  flat  crround.  T  snpplcmont  the  want  of  a 
great  body  of  infantry  on  the  spot  by  a  cross-fire  of  artillery.  Passing 
thence  the  defensive  line  of  the  Thames  level,  as  continued  to  Bc^ston, 
and  completed  to  Hanwell,  at  the  viaducts  on  the  Great  Western  railway, 
this  system  of  defence  rests  on  the  valley  of  the  Brent,  luom  Twick- 
enham Bric^  head  to  Hanwell  14  battalions  are  distribated. 

ft  is  to  be  remarked  that  a  Tery  large  proportion  of  the  lines  of  London 
is  susceptible  of  defence  by  innndation.  f'or  instance^  the  whole  vaUer^  of 
the  Lea,  and  of  the  Brent,  a  large  proportion  of  the  ground  where  the  Stream 
enters  Richmond  Park,  the  line  of  the  Wandle,  of  the  Kavensboumc  "River, 
and  of  the  low  ground  beneath  the  prolongation  of  the  Ridirev.'ay — all  these 
points  are  capable  of  affording  a  large  defence  by  inundation.  For  tliis 
peculiar  advantage  is  incident  to  the  defence,  that  the  outfalls  of  the 
streams  lying  within  the  lines  are  completely  under  control,  and  the 
dams  and  slnice-gates  cannot  be  destroyed  by  the  fire  of  field  artillery. 
-Crossing  the  TaUqr  of  the  Brent,  I  aniTe  at  Horsington  Hill,  a  most 
remarkable  position,  which  dominates  the  lines  and  intrenched  works  on 
the  north-west  slope  of  Castlebar  Hill.  This  hill  is  not  generally  known 
to  the  inhabitants  of  London.  It  is  not  visible  from  the  Harrow  fioad^ 
and,  except  to  those  who  stand  on  the  crest  of  Castlebar  ITill,  is?  not 
visible  from  the  southward.  It  rises  steep  from  tlie  flat  meadows  of 
Perivale,  with  an  easy  slope  from  the  nortli.  As  a  point  of  observation 
and  reinforcement,  it  is  of  very  great  value.  I  have  consequently  traced 
artillery  lines,  and  constructed  mortar  batteries  and  casemates  on  its 
exterior  ftces.  The  proporUon  of  infantry  from  Hanwdl  to  Horsington 
Hill  is  12  battalions. 

Then  came  the  question  of  Harrow.  Harrow  projects  a  narrow 
plateau  of  considerable  emergence^  and)  therefore,  of  difficult  treat- 
ment, into  the  north-west.  Still,  Harrow  must  not  be  abandoned.  I 
felt  tliis  also,  that,  as  one  of  the  great  centres  of  our  system  of  educa- 
tion, it  should  be  respected  in  its  entirety,  and  preserved,  as  it  were, 
inviolate  from  engineering  operations.  I  am  confident  that  those  Avhu 
have  an  interest  in  our  great  public  schools  will  appreciate  this  ibrbear- 
ance.  But  the  ground  is  very  difficult.  It  is  divided  into  ridges,  which 
afR>rd  points  for  the  formation  of  troops,  without  giving  any  very  great 
fadlity  for  projecting  works  of  defence.  Consequently  the  Harrow  lines 
are  reinforced  by  a  system  of  cavalierSi  which  the  oontinuous  asoeni 
facilitate?.  But  at  the  salient  this  question  arose.  A  work  of  a  very 
peculiar  kind  was  required,  which  would  give  flankin?  fire,  reverse  fire, 
and  also  sweep  the  approaches,  a  very  large  work,  and  yet  not  liable  to 
the  destructive  effect  of  vertical  fire  coneentriited  on  an  equilateral  paral- 
lelogram. But  in  the  Professional  Papera  (vol.  ix.)  by  which  the  lloyal 
Engineers  have  enriched  our  scientific  knowledge,  I  found  a  plan  prepared 
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hy  Colonel  Bainbrigge,  R.E.,  to  which  I  am  indebted  for  the  trace  of 
that  redoubt.  It  is  a  redoubt  of  peculiar  efficiency,  and  was  originally 
dedgned  by  him  in  connection  witli  the  defence  of  a  continnooB  enceinte, 
and  is  dejfennble  by  a  garrison  of  from  100  to  200  men.  From 
Hmington  ffiU  to  Bainbngge  BedoabI  eighteen  battalions  ate  assigned 
to  the  defence.  From  Harrow  the  next  line  of  batde  passes  t  )  TIendon, 
and  is  maintiuned  by  thirteen  battalions.  At  a  distance  of  1  |  mile 
S.S.E.  rises  Woodcotr'  Hill,  on  which  is  constructed  a  polygonal  fort, 
and  on  the  right  rear  Barnes  Hill  uplifts  slopes  on  whicli  works  may  he 
constructed  to  combine  direct  fire  with  Woodcote  Hiii,  acd  aisc)  to  sweep 
in  reverse  the  lines  which  connect  Harrow  with  Hendon.  Ou  the  right 
front,  on  the  left  of  the  Edgware  Boad,  The  Hyde,  at  an  elevation  of  289  feet, 
dominates  the  coimtty  in  advance,  as  an  anned  salient  to  the  Harrow  and 
Hendon  districts.  At  Hendon  a  polygonal  fort  has  been  coostmcted  ac- 
cording to  the  natnial  distribution  of  the  f&cea.  These  works  cover  also 
the  Brent  reservoirs,  it  being  of  exceeding  importance  to  maintain  the 
command  of  the  water,  hoth  fluvial  and  in  reservoir,  which  is  to  supply  our 
metropolis.  From  Hend  on  the  line  then  passes  to  Muswell  Hill,  requiring 
thirteen  battalions.  A  rcfloubt  on  Clatterhouse  Green  to  the  S.S.E.  main- 
tains, in  connection  Avitli  a  sumller  one  ou  Golders  Green,  continuous 
fire  to  Child's  Hill.  Supposing  it  to  be  a  direct  assault  against  this 
re-entering  aiu^le  of  the  lines,  a  redoubt  constmcted  on  the  FSnchley 
road  above  l£e  oemetery  diiecta  its  fire  against  fiank  and  rear  of 
an  attacking  force,  and  searches  the  hollows.  From  thence  the  line 
paises  to  Mnswell  Hill,  of  which  the  northern  slope  is  of  considerable 
steepness,  and  therefore  must  be  defended  by  musketry  fire  rather 
than  by  direct  artillery  fire.  On  the  crest  of  the  hill  it  became 
necessary  to  construct  a  work  which  would  give  fire  from  four  fronts, 
and  also  prevent  the  occupation  of  the  eastern  spur  of  the  hill.  Now,  on 
Muswell  Hill  I  found  that  tlie  ground  is  of  that  treacherous  and  imcertain 
quali^  that,  except  at  enormous  expense,  it  would  not  have  been  possible 
to  raise  any  work  suitable  to  the  position.  On  the  cresti  or  rather  at 
ihe  col  or  neck  of  the  hill,  close  to  the  church,  a  work  is  constmcted 
which  gives  a  fourfold  front  of  fire ;  one  sweeping  the  sloping  ground  to 
the  northward,  another  giving  its  fire  to  the  front  of  Highgate  Hill  and 
Child's  Hill,  another  loolcini^  into  tlic  low  ground  about  Homsey  and 
Crouch  End,  and  another  accumulating  such  a  front  of  fire  on  Muswell 
Hill  as  would  render  it  impracticable  to  construct  works  either  of  siege  or 
of  permanent  investment.  Then  descending  the  Great  Northern  line,  and 
passing  by  the  New  Biver  to  Stamford  Hill|  there  is  a  redoubt  on  Crouch 
fmd  artillery  lines  secure  the  plain  below  in  the  direction  of  Totten- 
ham. For  mancBuviing  twenty-eight  battalions  are  detfuled,  with  a  re- 
serve of  twelve.  The  last  line  of  manoeuvre  commences  in  the  valley  of 
the  Lea,  and  demands  the  services  of  twenty-seven  battalions. 

The  difficulty  of  establishing  works  in  the  valley  of  the  Lea  arose  not 
from  the  risk  of  inundation,  but  of  interference  with  property  on  the 
south-east  portion  of  the  lines,  and  from  the  danger  of  bringing  the 
works  under  the  control  of  the  slopes  to  the  eastward,  I  had  at  one  time 
proposed  to  establish  a  system  on  the  principle  of  Cohom;  but  the  usual 
objection  to  the  employment  d  the  bastion  system,  namely,  intricacy  of 
trace,  and  confined  space,  prevailed*  The  intricacy  was  fimA  to  ble  so 


Digitized  by  Gopgle 


530 


LIKES  OF  LONDON. 


greal  In  a  level  intenmpted  hj  frequent  watePHghanneli,  thafe  I  wae  obliged 
to  abandon  it,  And  I  have  sabetitated  arfcilleiT  lines,  eloeed  at  the  gorge, 
as  redoubtSy  end  resting  on  the  right  flank  on  the  great  redonbt  at  Plaistow, 
and  On  a  polygonal  fort  at  East  Ilam.  The  lines  are  observed  by  a  heavy 
work  on  the  plateau  of  Clapton,  a  heavy  work  near  Yictcma  Park,  and  a 
smaller  one  on  a  rising  ground  at  Brom1«^y  Atarsh.  The  general  infantry  re- 
serves are  fifty-nine  battalions,  distributed  on  the  railway  junctions. 

Sncli  are  the  trace,  the  distribution,  and  tlie  components  of  the  first 
line  of  works.  I  will  now  proceed  to  developo  the  interior  line.  As  I 
have  stated,  the  first  line  of  defence  is  composed  of  troops  manoeuvring 
in  the  field,  vfiik  the  snppcurt  of  batteries  and  heaty  works*  They  have 
the  altemattTe  of  manoeuvring  in  the  field»  and  idling  baek,  and  fonning 
on  these  works  as  stsnding  flanks.  The  map  will  show  what  my  pro- 
position would  be  in  the  event  of  these  lines  being  forced^  and  the  heavier 
works  lefl  to  maintain  a  substantive  defence.  It  will  be  remarked,  that 
on  the  model  nine  points  are  indicated  by  engineering  cairns.  These 
reprrscnt  the  positions  bctw^n  which  the  intervals  would  be  avail- 
able lor  defence  by  infantry  and  field  gtins.  The  works  have  not 
been  introduced  in  plan  to  avoid  complexity,  but  can  be  readily  sup- 
plied by  the  experience  of  any  officer,  and  are  shown  in  the  map  of  ma> 
ncsuvn  by  circles.  I  have  assomed  the  ssine  proportion  of  battalion  ftont 
for  the  defence  of  the  interior  lines  as  on  the  sacterior*  The  reason  of 
that,  as  will  be  seen,  is,  tiiat  I  wanted  to  test  precisely  the  relation  in 
tactical  equation  between  a  combination  of  troops  supported  by  standing 
flanks  and  batteries,  and  of  such  as  have  limited  points  of  support 
from  forts  while  manaMivring  on  a  smaller  surface.  The  inner  line  of 
defence  bears  to  the  outer  line  of  defence  the  proportion  of  5  to  8.  The 
number  of  forts  is  the  same;  but  on  tlie  ext^erior  line  34  redoubts  and  6 
bridge  heads  give  support  to  the  troops  iu  line  of  battle.  And  it  will  be 
observed  that  the  external  line  of  battle  is  formed  with  supports  and  re- 
serves, but  that  there  are  not  troops  oiough  for  such  dispoisition  on  the 
interior  line*  Now,  that  fact  is  very  important.  Every  postulate  should 
be  reduced  to  a  mathematical  expression,  and  thus  it  is  shown,  that,  whereas 
the  interior  line  of  defence  is  35  miles,  while  the  line  of  exterior  defence 
is  69  miles,  yet  the  battalions  formed  on  the  shorter  line  are  not 
brought  into  such  close  contiguity,  are  not  in  snch  an  available  line  of 
battle,  as  those  disseminated  over  a  larger  surface,  being  supported  by 
standing  flanl:^  and  batteries.  From  which  I  would  draw  this  conclusion, 
that  the  value  of  a  line  of  battle  formed  on  works  capable  of  substaaLive 
defence,  and  supported  by  redoubts  and  batteries,  is  to  an  equivalent  line 
of  battle  foxmed  on  woru  alone  as  8  to  5,  the  advsntage  being  nearly  one 
half  to  the  line  of  mancauvie  consolidated  by  occasional  works  and 
artillery  lines,  and  consequently  by  field-works  and  batteries  of  position. 

Witifi  regard  to  intenud  arrangements,  the  facilities  that  the  railway 
system  gives  for  maintaining  communication  must  not  be  overlooked.  At  the 
converprence  of  these  lines  are  points  at  which  the  reserves  are  placed  a 
chcral,  from  which  they  can  be  directed  on  any  line  of  battle.  Taking  the 
lines  westward,  and  southward,  and  north-west  of  London,  every  division  has 
a  reserve  witliin  a  quarter  of  an  hour  of  the  line  of  battle.  The  greatest 
distance  is  about  six  miles.  If  I  be  correct  in  that  estimate,  the  railways 
multiply  the  power  of  reserve^  as  compared  with  the  ordinary  marching 
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of  troopS)  to  a  pmnt  ranging  front  8  to  16 :  that  is  to  say,  20,000  men  in 
KMrre  on  a  nilway  woud  be  raised  to  some  niimerioal  expression  yarying 
from  8  to  16  Umes  in  their  aniyal  on  the  fie1d»  and  therefore  in  defenslTe 

momentum.  But  if  a  railway  prepares,  accelerates,  and  assists  the  decisive 
strokes  of  battle,  on  tlie  other  hand  it  multiplies  the  losses  of  the  defeated 
force.  In  the  defence  of  a  country  in  which  there  is  no  railway,  the  re- 
treat is  a  withdrawing  from  the  front:  but  on  a  railway  it  is  a  conges- 
tion of  forces.  The  victoriouij  aroiy  would  act  with  largely  increased 
power  on  a  force  retreating  on  the  naiTow  line  of  a  railway,  which  would 
Bfioessarily  be  without  a  knowledge  of  lateral  commmiieations  to  xeliere 
the  erowded  ooliimDs  of  Youte.  This  is  an  inooarenienee  to  be  guarded 
against.  If  masses  of  troops  be  projected  hj  a  railway  on  a  field  of  battle, 
their  subseqnent  retreat  uiould  be  prepared  more  carefolly  than  if  they 
retreated  by  parallel  oolomns  across  &e  country. 

Now,  having  explained  these  views  so  far,  there  are  some  points  which 
I  cannot  permit  myself  to  pass  over,  as  touching  the  position  of  London 
itself.  I  Imve  said  we  all  feel  that  the  defence  of  London  must  be  national 
and  popular,  as  well  as  scientific.  It  is  not  the  mere  defence  of  a  fortress, 
nor  i«  it  a  defence  that  can  be  permitted  to  be  unsuccessfuL  More  lies  on 
the  defenoe  the  metropolis  of  England  than  the  mere  abatement  of 
any  power  and  infinenoe  that  belongs  to  the  sceptre  of  the  so?ereign 
beyond  the  seas*  I  dissent  entirely  from  the  opinion,  that,  if  London  were 
oapiared,  on  that  ground  national  resistance  should  be  abandoned. 
By  no  means.  But  the  blow  would  be  a  severe  one,  and  a  blow  that 
would  require  no  ordinary  fortitude  in  the  coimtry  to  meet.  There  are 
disturbing  influences  of  a  social  character  which  are  anticipated  in  the 
case  of  such  an  event  as  an  attack  on  London.  In  the  first  place  a  real 
and  very  serious  one  is  that  of  conflagration.  I  know  that  conflagration 
may  be  rendered  hamkss,  or,  at  all  eventSt  detained  in  quarters  of  the 
oapital  where  its  rsFages  would  be  of  comparatively  small  importance. 
Previous  to  my  last  lecture  on  the  defence  of  London  I  had  some  con* 
Tersation  with  that  brave  man  Mr.  Braidwood,  who  lost  his  life,  as  he  had 
passed  it,  in  the  service  of  hmnanity.  He  pointed  out  in  minute  detail 
the  certain  results  of  bombardment  in  the  city  and  commercial  depots. 
He  pointed  out  warehouse  after  warehouse  filled  with  the  magniticent 
products  of  our  industry,  and  from  his  experience  he  made  it  evident  that 
the  chief  enemy  of  London  is  coniiagration.  Yet  with  subdivision  of 
labour,  by  care  and  with  forethought,  even  this  terrible  monster  may  be 
brkUed.  On  the  mi^  crosses  axe  placed  to  indicate  the  ▼olunteer 
forces  musteied  at  the  selected  alarm  posts.  At  eadi  alarm  post  I 
propose  to  establish  a  fire  brigade  to  act  within  a  special  district.  And 
there  is  this  remarkable  circumstance, — the  power  of  fire,  as  the  late  Mr. 
Braidwood  explained  it,  extends  its  active  force  to  but  a  trifling  distance; 
embers  may  be  carried  any  distance  by  the  wind,  but  sheeta  of  flame  do 
not  pass  beyond  eighty  feet.  Practically  one  side  of  the  New  Koad  may 
be  in  flames  without  coiriTnunicating  to  the  opposite  buildings. 

Ihea  there  is  another  point  with  regard  to  the  condition  of  the  inhabit- 
ants of  the  metropolis  in  any  quarter,  if  inyested.  The  real  difficulty  in 
Sagiish  defensive  warihre  would  be  to  withdraw  the  non-KS<»nbatants,  and 
to  supply  ihem  with  food.  It  is  said  it  would  be  utterly  impossible  to  feed 
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London,  which  au  assumption  to  he  considered  in  combination  with  the 
safe  coBMlttcl  of  the  non-eoiiibalisiit*  Supposing  thai  Londm  «m  invested 
and  aflsanlted  on  whichever  side  might  be  selected,  it  sorehr  conld  he  no 
difficnltj,  -with  the  oonunanications  spreading  in  every  c(irection»  vriUi 
the  means  of  oiganisation  and  power  to  move  troops  by  railway,  to  re- 
move from  the  front  of  attack  the  whole  of  the  non-combatants.  It  is 
nothing  new.  During  the  threatened  invasion  of  Napoleon  every  Lord 
Lientenaut  of  maritime  counties  had  distinct  instructions  as  to  the  removal 
of  non-combatants,  fo  d,  and  stores  of  all  kinds  to  the  interior.  If  that 
could  be  done  theuj  Avitli  tlie  insufficient  aid  of  only  animal  traction,  it 
ought  to  be  more  easily  effected  now  with  the  facilities  which  railways  afford.  , 
Pass  the  non-combatants  to  the  rear,  but  nol  as  a  hdpless  crowd.  ^Sdecfc 
beforehand  the  points  on  which  these  thousands  are  to  be  directed,  and 
there  prepare  the  iiuLgazines  from  which  they  are  to  be  maintained,  until 
with  the  retreat  of  the  invading  army  relnms  the  power  of  re-ocoapying 
their  homes. 

Then  the  social  disorganisation  -wlnoli  waits  all  such  terrible  convulsions 
has  been  urged  as  an  apology  for  surrendering  tlie  capital.  A  strong 
picquet  would  be  under  arms  at  each  alarm  post ;  and  I  do  not  think  it  would 
be  difHcult  for  the  metropolitan  police,  supported  by  strong  picquets,  to 
crush  any  attempt  of  the  dangerous  dasses  to  create  disturbances.  This 
is  not  a  point  on  which  we  need  dwdl  ibr  a  moment  in  apprehenrion. 

Now  with  regard  to  the  cost:  I  find  my  estimate  has  not  met  with 
general  concurrence,  it  being  conceived  that  the  land  ^\  ill  be  much  dearer. 
But  in  the  first  place  I  take  the  large  quantity  of  15,000  acres  Those 
15,000  aci'es  are  not  of  tlie  valuable  land  on  which  the  villas  which  these 
lines  arc  designed  to  guard  are  constructed.  The  land  is  generally 
valuable  alone  for  pasture,  and  that  not  of  a  very  high  qiiality.  I  am 
aware  that  some  land  would  be  valued  at  £700  an  acre,  but  I  believe  the 
land  purchaseable  at  and  less  than  £100  an  acre  is  so  greatly  in  excess  of 
the  more  Talnable  ground  that  £100  an  acre  would  be  the  average  price. 
Then  it  is  said-  the  Government  always  pays  largely ;  now,  I  know  no 
reason  why  Govenunmit  should  pay  more  than  an  individuaL  I  am  con- 
fident, if  the  point  were  judicially  put  to  juittS  impanelled  to  assess  the 
value  of  land,  that  they  would  give  an  equitable  awai-d  in  ac- 
coi*dance  with  their  duty  and  the  fact.  Again,  it  is  said  that  the  rail- 
ways have  to  pay  largely.  Now  the  railways  make  the  ground  valuable, 
but  military  lines  leave  the  condition  of  the  country  unaltered.  But  in 
any  case  I  believe  the  maximum  estimate  which  is  given  in  the  report  of 
the  Defence  Commission,  of  £179  lis,  per  acre  for  works,  is  a  iar 
larger  som  than  would  be  required  for  the  ground  on  which  the  proposed 
line  would  be  placed. 

And  so,  with  your  permission  and  the  kindness  of  those  who  have  heard 
me,  I  have  briefly  given  the  reasons  that  have  induced  me  to  propose  this 
mode  of  tactics.  I  have  felt  that  I  was,  to  a  certain  extent,  perhaps  to  a 
great  extent,  presuming  on  what  might  be  the  province  of  abler  hands,  but 
I  felt  that,  when  an  English  question  is  submitted,  every  Englishman 
is  entitled  to  speak. 

I  have  attached  great  importance  to  the  power  of  resistance — direct 
resistance«->afforded  by  the  masses  of  Volunteers.    The  Volunteer  army  of 
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London  at  this  moment  numbers,  I  believe,  20,000  men.  Now,  I  do  not 
at  preflenl  regret  the  companiliTdjr  anan  numbers  of  the  Volunteer  force, 
compared  with  what  might  be  expected  from  a  huge  population^  because 
there  is  a  consequent  opportunity  of  more  accurate  drill.   In  the  20,000 

Volunteers,  1  see  the  future  officers  and  non-commissioned  officers  of 
the  Volunteer  army  of  London,  20,000  properly  trained  men  can  soon 
train  180,000  men  if  required.  And  that  they  would  thus  labour 
cannot  be  doubted.  They  would  feel  that  their  honour  was  engaged 
in  bringing  the  force  to  the  highest  point  of  efficiency.  Their  willing- 
ness and  devotion  to  the  public  service  have  already  received  an  en- 
^  thusiastic  acknowledgment  from  their  countrymen,  wnich  many  a  bold 
soldier  of  the  ridge  of  Delhi  and  of  ihe  trenches  of  the  Crimea  would 
have  thought  an  adequate  recompense  for  all  his  trials.  Therefore^  I 
know  what  exertions  that  great  body  will  make.  Within  the  capital  lie 
the  means  of  giving  strength  and  volume  to  that  power.  Thfiie  was  a 
time  when  London  was  threatened.  Two  hiuidred  years  have  prissod 
away.  It  was  a  time  of  apprehension,  and  ^ti  ait,  and  doubt,  especially  to 
the  City,  which  then  loi  rned  London.  F»)r  the  forces  of  the  King  were  on 
the  march,  and  withiu  and  around  its  walls  was  concentrated  the  power  of 
the  Parliimient.  The  men  of  London  did  not  hesitate.  They  threw  up 
entrenchments  in  Hyde  Park,  of  which  the  traces  may,  it  is  said,  be  found 
to  this  day.  They  armed  in  defence  of  their  rights,  and  abided  the  shock. 
As  they  cud  then,  so  would  London  now. 

I  have  to  thank  your  Eoyal  Highness  for  the  attention  with  which  you 
have  honoured  me,  and  I  have  to  thank  those  who  have  heard  me.  I  now 
leave  in  their  hands  the  decision  of  the  question,  whether  or  no  1  am 
justified  in  the  assertion  which  I  repeat,  and  which  knowledge  day  by  day 
only  confirms,  that,  considering  the  circumstances  of  ground,  the  organisa- 
tion of  our  people,  and  their  spirit  of  defence,  "  London  is  the  most  defen- 
>  sible  capital  in  Europe.** 

H.  K.  H.  the  Duke  of  Cambbidob:  Ladies  and  Gentlemen,  I  am  sure 
you  will  authorise  me  in  saying  a  few  words  in  reference  to  what  has 
fallen  from  my  gallant  friend  who  has  just  addressed  you.  It  would  be 
impertinent  in  me  if  I  were  to  follow  him  in  any  of  the  details  into  -which 
he  has  gone  in  that  plan.  And  not  only  would  it  be  impertinent,  but  I 
think  it  would  be  improper  in  my  position,  if  I  were  to  attempt  to  offer 
any  opinion  which  I  may  have  formed  so  hastily  upon  what  has  fiilleu 
from  him.  But  I  am  convinced  that  you  will  aU  agree  with  nie,  and  you 
will  authorise  me  to  state  to  him,  that  we  hare  been  much  gratified  with 
the  interesting  and  clear  statement  which  he  has  made  of  his  views  as 
regards  this  great  and  important  question,  a  question  which  requires 
immense  study.  It  is  clear  the  greatest  care  and  attention  have  been 
given  in  the  remarks  which  have  just  been  offered  to  us.  I,  therefore, 
hope  that  my  gallant  friend  will  forgive  me  if  I  do  not  commit  myself  in 
any  reJ?pcct  as  regards  what  has  now  been  said:  but  at  the  snme  time  he 
wiii  receive  from  me  the  acknowledgment  of  this  company  ancl  my  own, 
for  the  very  interesting  and  valuable  lecture  which  he  has  given  to  us, 
and  which  I  have  no  doubt  m&ny  of  us  will  think  over  for  a  long  time  to 
dome  in  all  its  Tarious  minute  and  important  details. 
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ON  THE  POLYGONAL  SYSTEM. 

The  most  recent  works  on  the  polygonal  system  are  those  of  General 
Preyost  de  Vemois,  of  General  Noizet  in  reply,  and  of  M.  Eatheau. 
Colonel  Humfrey  has  published  a  valuable  treatise  on  the  polygonal  sys- 
tem as  exemplified  at  Ooblentz. 

Satheau  examines  the  orlgioal  system  of  Montalembert,  as  discumed  by 
ZastroWi  Blessotiy  and  Multery  in  opposition  to  Maurice  de  SeUon  and 
Mangin. 

His  work  (Etudes  sui  la  Fortification  Polygonale)  la  elaborate  and 

instructive. 

His  design  is  to  show  that  on  works  of  high  finish  the  polygonal  trace 
is  more  expensive  than  the  bastioned^  but  that  the  defensive  power  is 
greatly  luiguiented. 

He  calculates  the  space  covered  by  works  of  construction  as  nearly 
equal  in  a  polygonal  nexagon  of  500  yards,  and  a  bastioned  decagon  of 
860  yards. 

But  it  is  admitted,  tbat  for  the  defence  of  laige  cities  the  trace  of  Cher- 
bourg by  Montalembert,  slightly  modified,  is  superior  to  the  bastioned 
trace,  if  each  is  furnished  with  wet  ditches.  For  Ratheau  considers  the 
polygonal  system  loses  when  the  ditches  are  dry;  to  compensate  which  ihe 

caponier  should  join  the  curtain. 

But,  on  a  caj  eful  review  of  the  entire  argument,  I  adhere  to  the  poly- 
gonal system  as  proposed  for  London:  on  account  of  the  simplicity  of  the 
trace,  cheapness  in  works  of  low  finish,  perpendicularity  of  firci  conve- 
nience for  massing  troops,  and  facility  of  defence  by  sortie. 

GENERAL  EEMABKS. 

The  model*  shows  the  defensive  capabilities  of  London  by  for  tfi|redottbtS| 
and  continuous  lines,  on  an  area  of  20x14  miles. 

llie  octagon  of  defence,  =  55  miles  944  yards,  is  traced  on  lines  drawn 
through  Woolwich  to  Eltham,  E.S.E. ;  Anerley,  S.E.  j  limgston,  S. ;  Han- 
well,  W.;  Harrow,  Muswell  Hill,  N. ;  Stamford  EQll,  NX;  East 
Ham,  E* 

Each  face  of  this  polygon  represents  a  line  of  battle,  of  which  the  worka 
at  tiie  angles  give  standing  flanks  and  the  intermediate  works  supports. 
Nine  points  for  forts  on  an  inner  line  of  defence  are  indicated  on  Tele- 

*  Tho  model  referred  to  was  afterwards  placed  io  the  International  Ejdubition  of  1862. 
—Ed. 
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graph  Hill,  Forest  Hill,  Tooting  Common,tlieBidgeway,iii  Biclimond  Park, 
near  Mortlake,  near  lading,  on  Hanger  H31,  am  at  Whembley,  bj  engi- 
neer caixna, 35  myes,  686  yards,  in  combination  irith  tbe  N.  and  £. 

portiona  of  the  exterior  sides. 

The  soale  is  of  six  inches  to  the  mile,  with  vertical  augmentation  by  six 
to  give  appreciable  relief.  But  it  may  be  doiibtcd  wlicther  the  angle  of 
exaggeration  does  not  coincide  Avitli  the  angle  of  perspective.  The  ground . 
slopes  outwards,  at  a  favourable  angle  for  manoeuvre  and  artillery  fire. 
Sixty-two  roads  permit  the  sorties,  vrhich  an  interior  railway  system 
facilitates ;  and  streams  supply  meau::i  o£  inundation,  as  in  the  marshes  of 
tiie  Lea  and  of  the  Brent. 

The  forts  and  peimanent  works  are  on  the  German  trace,  as  best  adapted 
to  defence  by  direct  fire,  and  by  sorties  from  superior  capacity. 

For  it  is  assumed  that  the  fire  of  breech -loading  ordnance  imd  Tolnn- 
tcer  infantry  >vill  supply  the  principal  defensive  power;  wherefore,  in 
order  to  obtain  effective  fire,  no  re-enteiing  angle,  or  angle  of  defence, 
should  be  less  than  a  right  angle. 

It  is  also  desirable  that  the  works  should  be  of  a  simple  trace,  but  formi- 
dable, from  a  wide  front  of  fire.  The  zone  of  fii*e  extends  to  2,500  yards, 
giving  an  elevation  of  G^,  hence  a  depressed  arch  to  casemate. 

The  forts  are  adapted  to  prolonged  resistance;  the  redonbts  seenred 
from  insnit;  the  lines  completely  swept  by  flanking  &e;  and  observed,  in 
reverse^  by  the  permanent  works. 

Arcs  of  assault  to  include  the  eactemal  lines  of  battle  are  drawn  from 
four  centres,  or  reserve  stations :  Wormwood -Scrubs,  iUington  Cattle  Mar- 
ket, Peckham  New  Town,  and  New  Wandsworth. 

The  slopes  of  the  country  are  followed,  so  as  to  give  low  angles  of  de- 
pression from  ramparts  secured  from  enfilade.  The  covert  way  is  sup- 
pressed, and  the  glacis  slopes  from  perpendicular  counterscarp. 

The  unit  of  calculation  for  construction  and  armament  »  600  yards. 

The  f<nrts  and  large  redoubts  are  constructed  in  brick. 

The  lines  axe  in  earth,  with  a  scarp  in  concrete;  the  main  ditch,  BO 
yards  wide  .by  30  feet  in  depth,  has  a  cunette,  and  wide  ramps  for  sortie< 
Mortar  batteries  are  constructed  with  parados.  The  lowest  command  bb« 
22  feet. 

The  casemated  batteries  are  recessed,  so  that  a  rolling  projectile  would 
clear  in  descent  the  angle  included  between  the  terrc-plein  and  the  face  of 
the  casemate. 

The  flanks  of  the  bridge-heads  on  the  W.  front  ai'e  traced  on  sides  of  a 
triangle,  whose  base  ccnnckles  idth  ibe  mid-stream  line. 

Tl^  armament  is  calculated  on  tiie  regulated  war  scale,  less  the  differ- 
ence between  the  mean  service  ranges  of  rifled  and  smooth-bored  guns, 
multiplied  into  the  relative  rapidity  of  fire  from  breech-loading  and  muz- 
zle-loading ordnance.  This  difference,  on  equivalent  fronts,  equals  a  de- 
duction of  -f^  from  the  received  proportion. 

All  guns  on  ramparts  are  mounted  on  garrison  carriages,  in  Haxo 
casemates,  turned  in  concrete,  and  stepped  in  the  splay. 

Each  casemated  flank  to  be  supplied  witli  a  turn-tablc,  and  built  on  a 
modiflcation  of  the  Haxo  casemate,  allowing  the  gun  to  traverse  through 
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185^  Lead  conczete  to  be  need  against  injuiy  finm  cone  of  blast  Iron 

gabions  for  revetment  of  embrasure. 

The  iirc  of  cascmatcd  flanks  grazes  tlic  line  of  defence^  the  ditch  being 
swept  by  carronades,  with  a  drop  in  front. 

The  re-entering  angles  in  the  bastioned  lines  form  places  d'armes  for 
sortie,  UTider  cover  of  the  shoulder  angle. 

Volunteer  alann-posts,  stations  for  fire-brigades,  and  police  picquets,  are 
marked  by  crosses. 

The  lines  having  been  carefully  traced  in  advance  of  towns  and  villages, 
ihe  amount  of  house  property  to  be  purchased  is  small. 

Value  is  governed  by  facility  of  access  rather  than  by  distance.  100 
yards  are  allowed  in  depth  for  works,  and  300  yards  additional  for  a  mili- 
tary zouQ,  Oil  which  few  buildixigs  now  exists  aind  none  could  hereafter  be 
constructed. 


CONSTRUCTION. 
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Artillery. 

1  Musketry. 

Forts. 
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si 

o 

« 

ll 

Miles. 

Hllei. 
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Yards. 

E.S.E.  Wooiwich—Eitham 

4-29-1 

. .    « • 

13,600 

. .    • . 

1 

•  . 

. . 

S.E. 

Eltbam— >Anerl«gr 

6-938 

7,600 

11,900 

2 

4 

. . 

19 

S. 

Anwlcgr— Kiogaton 

11-1012-0 

11-1012 

2,500 

18,900 

1 

8 

80 

w. 

KiogBtoii->HAiiw«U 

8*284*2 

8-852 

8,950 

10,000 

•  • 

2 

6 

26 

K.W. 

Han  veil — Haitow 

5-298*1 

5*587 

2,050 

10,800 

1 

8 

•  • 

80 

N, 

Harrow — Mtiswell 

mi 

8a46C*2 

8*1488*2 

800 

28,800 

3 

8 

•  • 

18 

Muswell  Hill  — 

Stamford  Hill 

8-eoi-i 

8-801*1 

8,000 

9,000 

«  • 

2 

•  • 

21 

£. 

Stamford  Hill— £. 
Ham 

7-1642-2 

7  1642-2 

800 

10,400 

1 

7 

•  • 

27 

61*1289*2 

28,200 

89,000 

9 

84 

6 

828 

TOTAL. 

Forts   9 

Bedoubts   84 

Bridge*head8       »      .      •      .      .  6 

49 

Casemate  Batteries       ....  9 

Mortar       „            ....  28 
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Works  107 

Artillery  Lines  50 

—  157 

(Ezduding  Woolwich.) 
COST.  (Approzinuite.) 

Liiid.  Aerm,  £ 

Foita  .  .  .  1,090 
Worln  •      •  4»935 

Lines      ...      .  6>896 

  14,921  1^92400 


£ 

Forts  .  .  450,000 
Works  .  898,875 
a  aad  M.  Batt.  67,000 

Lines  Art.  .  210,750 
Musketry  628,200 


.  2,283,825 
Guns,  1642  (exdudiog  Garronades)      .  368,400 

4,144,325 


ENCEINTE  OF  PABIS.  (Approximate.) 

£  £ 
Bastioued  Jb'rottts    .      .    94  x  32,000  =s  3,000,000 

WORKS. 

FbMiLiiM    .      «  25 

Second        .      .      24  i9  £ 

Third         .      .  5 

—  64x60,000=3,240,000 


6,240,000 
(The  purcbase  of  knd  not  included.) 
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Wednesday,  April  SOth,  1862. 

Major-General  the  Hon.  JAMES  LINDSAY,  M.P.  in  the  Chair. 

BABRAGKS. 

By  I/r.x-CoL.  T.  B.  Collzmson,  B.E., 
Instniotor  of  Military  Architecture,  B  J!.E.  Chatham. 

Tlie  CffAlRMAN :  I  have  the  pleasure  of  introducing  Lt.-Golonel  Collin- 
8on,  R.E.,  who  has  been  kind  enough  to  come  here  this  evening  for  the 
purpose  of  reading  a  paper  on  the  subject  of  barracks.  It  is  a  subject  he 
is  well  qualified  to  dilate  upon.  We  all  know  it  has  become  of  late  years 
a  most  important  subject.  It  is  only  to  be  regretted  that  it  was  not  im- 
portaut  many  years  ago,  for  then  oar  .soldieis  would  have  beeu  iu  a  very 
mmh.  better  poaitioa  than  they  are  now.  Still  it  is  a  subject  which  is 
engrossing  more  of  the  public  atttrntbn  than  formerly,  and  we  know  that 
when  public  attention  is  brought  to  bear  upon  a  question  of  this  sort,  the 
public  finances  wiU  be  brought  to  bear  upon  it  also. 

Lt.-Col.  GoLLrNSON :  The  subject  of  this  paper  is  the  plan  and  arrange* 
nient  of  barracks.  The  object  of  it  is,  wnthoiit  going  into  details  of  construc- 
tion, to  endeavour  to  reduce  the  requirements  in  barrack  buildings  to 
principles,  and  to  extract  therefrom  a  few  general  laws  for  their  arrange- 
ment, and  a  iew  simple  plans  of  buildings  applicable  to  barracks  generally. 
'  That  certain  general  principlee  of  arrangement  and  a  certain  imiformity  . 
of  buildii^  can  be  attahied,  must  be  evident  to  all  offioeore  who  have  been 
quartered  in  permanent  camps ;  and  that  it  will  be  economical  and  advan- 
tageous  to  the  service  to  attain  both,  must  be  evident  to  all  who  have  had 
opportunities  of  observing  the  irregularities  of  the  arrangement  of  our 
numerous  old  bc-irracks  ;  and  finally,  that  this  is  a  suitable  time  for  the 
consideration  of  such  a  systematic  attempt  will  appear  from  the  Report 
of  the  Sanitary  Commission  to  the  Secretary  oi'  War  last  year,  in  which  it 
is  stated,  that  to  provide  every  soldier  with  the  cubical  space  recently 
laid  down  by  the  Seczetaiy  of  State  as  necesiary  for  his  health,  wiU 
require  an  additional  accommodation  of  one-third  to  the  barracks  in  the 
1(Tmted  Kingdom,  or  for  between  20  and  30,000  men.  If,  therefore,  owing 
tp  this  cause  and  to  the  changes  in  the  disposition  of  troops  consequent  on 
railroads  and  telegraphs,  there  is  a  probability  of  a  considerable  alteration 
to  and  increase  in  barracks,  a  project  for  recluciii?  the  arrangement  of 
them  to  principles,  and  for  establishing  types  applicable  to  the  different 
classes  of  military  buildings,  is  a  fair  subject  for  the  discussion  of  the 
lioyal  United  Service  Institution. 
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In  bringing  forward  such  a  propositipD,  it  must  be  understood  that, 
nlthongli  I  liiivc  received  the  assistance  of  tlie  ofEec  of  the  Inspector- 
Gonf'r:il  of  Fortifications,  and  of  other  military  departments  (because  the 
subject  forms  part  of  the  course  of  military  architecture,  of  wliich  I  have 
the  charge,  at  the  Royal  Engineers'  School  at  Chatham),  tlic  particular 
propositions  that  will  appear  in  the  course  of  the  paper  must  be  con- 
sidered aa  given  on  my  own  autiboiily  only,  as  *lihe  expression  simply  of 
my  own  views;  and  rarther,  ihat  I  cannot  claim  the  merit  of  inventing 
any  new  system  of  barrack- building,  for  tlie  barracks  existing  already  in 
the  British  empire  have  1^  no  field  for  an  inventor— my  office  has  been 
that  of  a  curator  of  a  museum,  that  of  arranging  the  most  characteristic 
and  favorable  specimens  of  barracks  I  can  find,  and  from  them  and  the 
books  of  regulations  endeavouring  to  discover  a  law  for  their  formation. 

At  the  comuieucement  of  this  subject,  the  first  cuusideration  is,  **  What 
is  the  object  of  the  buildings  ?'  in  former  times,  before  the  invention  of 
gunpowder,  there  was  no  dMenl^  in  toswering  this  question  :  ^en  all 
military  buildings  were  designed  solely  for  defensive  purposes;  the  wants 
and  conveniences  of  the  garrison  were  subservient  to  those  for  the  defence 
of  the  building;  but,  the  ordinary  construction  of  walls  being  proof  against 
the  weapons  of  the  attack,  the  military  architect  requiring  only  for  de- 
fensive purposes  a  stout  wall  with  flanks,  could  arrange  it  to  form  part  of 
the  cover  for  the  garrison  and  stores,  and  thus  arose  that  description  of 
military  architecture  which  we  call  castellated. 

But  with  the  invention  of  gunpowder  arose  the  necessity  of  having 
large  fortresses  with  earthen  ramparts  and  covered  escarps,  and  the  con- 
sequent necessity  of  separating  the  buildings  required  for  the  cover  of  the 
garrison  from  those  for  the  purely  defensive  objects  ;  and  the  former 
became  more  and  more  assimilated  in  character  to  the  ordinary  buildings 
of  civil  life,  and  now  in  England  we  have  become  so  habituated  to  con- 
sider the  whole  island  as  one  great  fortress  within  which  the  military 
buildings  may  be  constructed,  with  a  view  solely  to  economy  and  health, 
that  the  defensive  element  has  been  very  nearly  lost  sight  of  altogether. 
If,  however,  we  reflect  that  a  large  |)roportion  of  our  army  is  stationed 
abroad,  in  stations  sdected  for  purely  defensive  reasons,  and  that  evea  in 
the  United  Kingdom  a  considerable  proportion  of  the  troops  kept  ia  U 
will  from  henceforth  be  in  strategetical  or  at  least  militaxy  positions,  it 
appears  reasonable  that  the  defensive  elennent  should  be  considered  in 
treating  the  qiicstion  of  barracks  generally  for  the  whole  army. 

Indeed,  if  we  could  get  a  literal  answer  to  our  question  with  respect  to 
the  military  stations  in  England,  it  would  doubtless  be  found  that  almost 
all  of  them  were  originally  selected  ior  purely  military  reasons ;  und  if 
there  is  a  purely  military  object  in  stationing  troops  in  any  particular 
place,  the  selection  of  the  site,  and  the  arrangement  and  constructioii  of 
th^  buildings,  should  be  c^efly  ruled  by  tlie  same  considerations. 

There  are  two  other  important  considerations  which  must  combine  ivith 
that  of  defence,  in  ruling  these  questions,  viz. : 

2dly.  Administration,  or  the  duties  to  be  performed  in  the  barracks. 

8dly.  Health. 

None  of  these  then  can  be  omitted  in  the  questions  of  bite,  arrangement , 
iinu  construction ;  it  is  the  problem  which  the  military  engineer  has  to 


.  J      by  Google 


BABRAOXS. 


541 


solve,  of  fitting  his  barracks  and  buildings^  to  the  locality,  so  as  to  give,  to 
eacli  of  the  three  its  inaxiuumi  value  possible,  giviog  weight  to  them  in 
their  relative  order  of  importance. 

I  propose  to  consider  each  of  thcin  in  order  ;  and  as  a  military  engineer 
I  naturally  consider  defence  as  the  main  object  of  barracks,  without  which 
theje  would  be  no  object  lu  having  troops  at  all. 

Defence* 

For  the  purposes  we  have  now  under  consideration,  this  part  of  the 

subject  is  simple,  nnd  will  cause  little  discussion  from  those  concerned  in 
the  other  two  points;  for  \ve  are  not  dealing  now  so  much  with  sites,  as 
with  arrangement  on  a  given  site.  Still,  as  I  wish  to  apply  some  prin- 
ciples to  the  arrangement  of  a  large  military  station,  I  must  refer  to  the 
opinions  given  in  the  Report  ol'  ilic  Sanitary  Conimiiisioners  on  Barracks 
and  Hospitals  to  the  Seeretaxy  of  State  for  War  last  year  (which  will  be 
more  fully  quoted  afterwards),  that  an  unhealthy  site  loids  to  a  con- 
stantly recurring  loss  of  efficiency  among  the  troops  from  prevratible 
diseases,  and  this  fact  ought  to  weigh  forcibly  against  selection  of  ground 
for  purely  military  purposes.  What  we  contend  for  (they  say)  is,  that  all 
the  circumstances  and  conditions  should  be  weighed  together  before 
arriving  at  a  conclusion."  But  it  must  be  borne  in  mind  that,  if  defence 
enters  into  the  question  at  all,  the  requirements  tor  it  are  so  imperative 
that  in  general  a  position  is  iixed  absolutely  by  the  nature  of  the  ground. 
If  it  is  to  be  considered  at  all,  it  must  necessarily  be  the  first  considera- 
tion.  In  planning  the  general  arrangements  of  any  new  military  station 
lliat  is  not  included  in  som6  other  line  of  defence,  the  first  thought  of  the 
military  engineer  must  be,  how  is  this  station  to  be  defended  by  the 
smallest  number  of  men  against  an  attack  without  artillery  ?  How  are 
the  defenders  to  be  supplied  with  ammunition  and  provisions,  and  how  are 
they  to  keep  up  their  communications  with  the  places  representing  to 
them  the  main  body  ? 

The  sites  being  determined,  the  arrangements  for  the  defence  of  any 
particular  block  of  buildings  against  musketry  can  be  made  without 
material  alteration  in  the  plan  or  construction  of  the  buildings  as  pro* 
posed  for  iheir  ordinary  purposes.  There  are  many  instances  of  dden- 
sible  barracks  in  the  United  Kingdom ;  sometimes  it  has  been  done  by 
enclosing  the  space  with  a  loophoied  and  flanked  wall,  as  in  the  original 
plan  at  Preston;  sometimes  by  arranging  the  buildings  themselves  to 
dank  each  other,  or  by  concentrating  the  buildings  iuto  a  compact  ibrm, 
systematically  arranged  in  faces  and  flanks.  By  placing  any  of  the  build- 
ings, specially  strengthened,  at  the  angles  of  a  rectangular  block  of 
barracks,  the  whole  could  be  defcndeil  liom  four  points,  and  the  ordinary 
barrack  wall  could  be  arranged  so  as  to  form  an  outer  enclosure,  or  line 
of  defence  beyond  the  buildings  themselves. 

The  efficiency  and  advantages  of  the  simplest  kind  of  flank  defence  - 
was  well  illustrated  iu  the  hotel  at  Xewport,  in  the  Ilebecca  riots,  when 
owing  to  two  bow  windows  in  the  front,  a  few  soldiers  held  in  check  the 
rioters,  who  would  otherwise  have  been  in  possession  of  the  town. 

A  fort  or  castle  is  not  required  at  every  military  station,  but  it  seems 
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only  a  reasonable  answer  to  tiie  first  question^  that  the  buildings  should 
be  BO  arranged  that  the  garrison  can  turn  out  and  £)xm  a  line  with  the 
leeat  possible  delay,  and  under  cover,  ready  to  march  wherever  they  may- 
be required,  leaving  the  smallest  possible  number  of  men  behind  to  keep 
llieir  barracks  and  stores  in  perfect  security. 


Hie  next  question  that  lihe  military  engineer  would  naturally  ask 
himself  is,    What  are  the  duties  to  be  carried  on  in  this  establishment  ?** 

for  the  construction  and  disposition  of  the  parts  of  it  should  evidently 
be  suited  to  those  duties  in  the  most  efficient  and  economical  manner  ; 
and,  as  we  are  dealing  w-ith  a  military  body  whose  efficiency  depends  in  a 
gr«at  meai?ure  on  organisation,  it  is  the  more  essential  that  very  careful 
consideration  be  given  to  the  arrangement  of  the  dwellings,  with  the 
especial  view  that  they  shall  be  iu  harmony  with  that  organisation.  To 
speak  as  an  engineer,  I  should  say,  that  the  more  the  buildings  fit  the 
machinery  of  organisation,  the  less  motion  will  there  be  in  using  them. 

In  order  to  understand  clearly  the  administrative  wants  of  a  military 
station  in  the  matter  of  buildings,  we  must  take  into  our  field  of  view 
such  a  section  of  the  arqiy  as  will  contani  at  least  one  complete  unit  of 
each  of  the  different  departments  required  for  its  existence*  Organised 
as  the  British  army  is,  the  ])rigade  or  district  constitntes  this  one  complete 
self-contained  section.  A  general  officer's  command  in  a  di 'Strict  or  gar- 
rison at  home  or  a])road  is  a  specimen  of  a  completely  101  nit  d  articulate 
military  body,  consisting  of  certain  internal  organs  called  the  stalf,  and  of 
other  external  members,  called  the  combatant  or  regimental  force. 

These  may  be  briefly  described  as  follows:— 

1st,  The  Staff.-^l*  The  General  Officer  conmiandlng,  who  is  the  head 

and  centre  of  motion. 

2.  The  Adjutant-General  and  the  Quartermaster-General,  who  may  be 
represented  as  the  mouth  and  eyes  of  the  general. 

3.  The  Commissary-Generaly  who  supplies  money  and  provisions  ^to  all 

the  force. 

4.  The  Militar}"^  Storekce^ier,  who  has  charge  of  ammunition  and  war 
stoi  cb  ol  uli  descriptions,  excepting  provisions. 

5.  The  Commanding  Engineer,  who  is  responsible  for  the  efficiency  of 
the  defences,  and  who  is  the  constructor  of  the  force. 

6.  The  Principal  Medical  Officer^  who  guards  the  health  of  the  troops. 

7.  The  Barrack  Master,  who  has  charge  of  all  quarters  after  they  are 
built,  and  of  all  furniture,  bedding,  and  utensils  connected  with  them. 

8.  The  Cliaplain,  the  Inspector  of  Schools,  and  the  Inspector  of  Mus- 
ketry, for  the  moral,  intellectual,  and  physical  education  of  the  troops. 

9.  The  Military  Train,  for  transport. 

10.  The  Governor  of  the  ^Military  Prison. 

2nd.  The  Combatant  <W'  Reginiental  Fot^ce,  which  are  the  members  for 
whose  service  the  internal  organic  staff  exists,  consists  of—- 
The  regiments  or  battalions  of  Infantry  ; 
The  regiments  of  Cavalry  ; 
The  batteries  of  Artillery. 
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If  it  WM  a  qoeilioii  of  putting  meik  a  specimen  of  the  body  militaiy 
into  cantonments  in  tlie  field*  the  regimental  Ibrce  would  of  eouiee  oe 
placed  in  the  foremost  line,  towards  tiie  enemyt  and  the  departmente  of 

the  staff  in  secure  positions  in  rear.  In  a  permanent  military  station,  or 
garrison,  supposed  to  be  equally  exposed  on  all  sides,  and  dependent  on 
itself  for  its  own  defence,  the  natural  mode  of  carrying  out  the  same  prin- 
ciple, would  be  to  place  all  the  regimental  or  comljatant  forces  round  the 
exterior  or  circumference  of  the  statiuii,  and  ail  the  luternal  organs,  or 
staff  departments,  in  the  interior  of  it ;  tiie  former  being  thus  most  eomr 
modiously  plaoed  for  defonoe  or  offbnoe,  and  the  latter  for  security  and 
eommuDication. 

The  office  of  the  general  and  his  two  chief  staff  officers  would  be  in  the 
most  central  and  aooessthle  part  of  the  station  ;  that  of  the  commissary- 
general,  containing  the  military  chest,  would  be  in  the  most  secure  situa- 
tion, and  his  storehouses,  to  and  from  which  there  would  be  a  regular  daily 
communication  for  proviwons  with  all  parts  of  the  station,  would  be,  next 
to  the  general's  oihce,  in  the  most  central  position  ;  and  next  to  them  in 
importance  of  centrality,  if  not  before  them,  would  come  the  barraok- 
master*s  office  and  stormuses  ;  for  he  has  incessant  communications  with 
all  the  regimental  force  conoeming  quarten,  and  faraiture»  and  bedding, 
and  Aidi  and  light,  and  water ;  in  short,  all  those  household  mmts  whidi 
are  daily  felt  by  everybody.  He»  however,  in  addition  to  his  central 
storehouses,  must  have  in  each  regimental  barrack  what  may  be  called 
expense  storehouses,  for  bedding,  fuel,  and  furniture;  whereas  the  store- 
rooms of  the  regimental  quartermaster,  who  receives  the  provisions  from 
the  commissariat,  should  contain  only  one  day's  supply. 

The  most  important  consideration  for  the  engineer  department  is  facihty 
of  access  to  land  and  water  transport,  on  account  of  the  heavy  and  bnlhy 
nature  o£  the  materials  th^  deal  with.  would  be  the  great  work* 

shops  of  the  station,  and  therefore  the  baKfacks  of  the  sappers,  who  would 
he  chiefly  employed  in  them,  should  be  near  the  same  pkoe;  and  the 
commanding  engineer's  office  also. 

The  military  storekeeper  should  also  have  access,  as  far  as  possible,  to 
land  and  water  transport,  as  he  has  to  deal  with  guns,  and  carriages,  and 
such  like  heavy  articles  ;  his  stores  being  for  the  most  part  of  very  valu- 
able nature,  should  be  placed  in  a  secure  position.  The  principal  magazine 
of  gunpowder  would  <a  course  be  placed  in  a  site  specially  selected  for  its 
security  fiom  fire  and  injury,  and  separated  from  all  other  buildings. 
Expense  ^wder  magaxines  would  be  required  in  each  r^imental  harradr. 

The  hospitals  of  the  army  are  now  so  organised  that  they  consist  of 
an  assemblage  of  so  many  regimental  hospitals  into  one  establishment, 
having  each  its  separate  regimental  building,  in  which  the  sick  arc  treated 
by  their  regimental  officers ;  having  also  special  wards  fur  special  diseases, 
and  certain  staiF buildings  common  to  the  whole  establishni*  iit.  The  regi- 
mental part  consists  of  the  wards,  and  rooms  for  nurses,  orderlies,  lavato- 
ries, &c.  The  staff  buildings  include  the  surgery,  dispensary,  kilcheUi 
store*rooms,  ordifflies*  rooms,  frc*  and  offices. 

At  a  large  military  station  there  should  be  one  such  hospital  establish- 
ment, if  a  suitable  site  can  be  found  for  it;  the  selection  of  which  must  be 
ruled  solely  by  sanitary  considerations.   It  is  not  absolutely  necessary, 


Digitized  by  Google 


544 


BARBACXa. 


but  very  denrable,  that  the  site  should  be  within  the  geneiBl  line  of  de« 

fence.  If  the  jrcgitnental  barracks  are  so  situated  that  any  one  of  them 
would  be  more  than  one  mile  from  the  site  of  the  hospital^  tiiat  establish- 
raent  sl^oiiH  be  divided,  and  part  of  it  erected  on  some  suitable  site 

especially  for  such  barracks. 

The  office  of  the  principal  medLcal  o£icer  should  be  at  the  general 
hospital. 

The  barracks  of  the  military  train  should  be  situated  in  the  most  con* 
Temest  place  for  aeeess  by  earriage  roads  to  all  the  staff  and  regimental 
bnildmgs  of  the  station,  as  their  duties  oonnect  them  pretty  equally  ivith 
all  branches  of  the  servioe. 

It  is  hardly  necessary  to  mention  the  other  departments  of  the  staff,  be- 
cause they  require  little  more  than  rooms  for  their  personal  offices,  except- 
ing the  educational  and  recreation  branches,  which  of  late  years  have  been 
increased  and  organised  to  such  an  extent  as  to  form  considerable  depart* 
ments  of  the  staff  of  the  army  in  themselves.  It  is  convenient,  though 
not,  perhaps,  strictly  correct,  to  class  them  together ;  for  their  buildings 
are  more  interchangeable  with  eadi  oliher  than  witli  tiiose  of  odier 
branehes,  and  s<Hne  are  on  rather  debateable  ground  between  iJie  two. 
Education  may  be  said  to  include  all  chapds,  schools,  practice-grounds, 
drill-shedst  and  gymnasiums.  Recreation  may  be  said  to  include  tibranes, 
reading-rooms,  canteens,  ball-courts,  quoit  and  skittle  grounds. 

The  school  organisation  of  the  army  is  staff,  and  not  regimental  ;  the 
schoolmasters  are  under  the  immediate  direction  of  the  staff.  Therefore, 
the  school  establishments  of  a  military  station  may  be  collected  at  one 
spot,  subject  only  to  the  proviso,  that  it  is  not  too  far  from  any  one  of  the 
regimental  barracks  ;  otherwise,  concentration  is  advantageous  for  school 
purposes.  The  gymnasium  of  the  station,  for  only  one  gymnasium  rcsgu- 
larly  organised  as  a  school  of  exercise  would  be  required  at  a  8tatioD» 
might  be  at  the  same  spot  ;  and  also  the  soldiers*  library,  considering  the 
latter  as  merely  a  place  for  the  custody  of  the  books,  from  which  the  men 
could  draw  them  for  readinjr  at  their  own  barracks.  Drill-sheds  being 
required  for  regimental  piiiposcs  nnlv,  should  be  part  of  tlie  reuimcutal 
barrack  ;  and  rifle  practice  ranges  must  be,  of  course,  at  the  nearest  suit- 
'able  locality,  which  should  not  be  more  than  two  miles  from  the  centre  of 
the  station. 

There  does  not  exist  in  the  British  army  any  systematic  instmctsoa  of 
soldiers  in  industrial  trades  for  the  sake  of  instruction^  and  the  only  mode 
ofemplopnng  soldiers  at  such  ysefiil  trades  without  incurring  an  tinre- 
munerative  expenditure  is  through  the  means  of  difibient  departments  of 

the  army  which  requires  artificers,  and  do  now  employ  civil  artificers  to 
carry  on  certain  of  their  duties.  In  the  Engint  or  department,  and  the 
Store  and  Barrack  and  Commissariat  departments,  and  the  Military 
Train,  artificers  of  almost  every  trade  could  be  effectively  and  economically 
employed ;  but,  as  pan  of  the  school  organisation,  probably  the  only  crafts 
that  could  be  effectively  introduced  are  the  same  whidi  form  part  of  the 
regimental  system— tailors  and  shoemakers* 

The  other  half  of  this  semi«attached  couple  which  I  have  unceremontotuly 
joined  togetiier,  the  recreative,  is  more  difficult  to  deal  with  on  account  if 
the  variety  of  wants  included  in  it,  which  come  under  no  known  militury 
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Uw.  We  with  to  pmvide  the  soldier  vith  healthy  recieation,  and  witli 
what  may  be  called  reoveatiTe  lelazation  and  social  xecveaftion,  and  such 
leereatkm  as  shall  act  as  a  counter  attmctioa  to,  and  substitute  for,  the 
low  desoriptiou  of  public  houses  and  shops  which  spring  up  round  a 
militaiy  station. 

The  difficulty  i*?  to  provide  what  sbal!  he  efficient  and  economical  to  be 
efficient,  and  at  the  same  time  suflSciently  accessible  to  be  a  real  relaxation. 
Such  establisljmonts  as  readin*?  rooms,  where  smoking  and  tea  and  coffee 
is  provided,  aud  quoit  and  skittle  grouuds,  aud  small  ball  courts,  would 
probably  be  most  effi^tive  as  part  of  the  regimental  barrack^  so  as  to  be 
always  availabte  to  the  soldier  by  day  and  night,  without  leai^ing  his  own 
barracks.  They  ave  establishments  that  require  little  outlay  beyond  the 
ftimiture  of  a  comfortable  room,  and  a  small  current  expenditure,  and 
could  therefore  be  economically  managed  in  a  regiment.  But  the  canteen 
(which  is  never  a  regimental  establishment,  but  always  held  by  a  lessee  or 
contractor  under  the  War  Office)  should  be  concentrated  in  one  or  two 
pieces  according  to  the  size  of  the  station,  otherwise  it  will  not  be  suffi- 
ciently remunerative  to  enable  the  lessee  to  provide  such  attractions  as 
will  counteract  the  public  houses  outside.  It  may  be  near  the  library, 
but  not  connected  with  it,  because  th^  are  two  estabBshments  under 
different  management,  and,  to  some  extent,  in  rivalry.  The  racket  court 
and  laige  ball  court,  and  other  qudt^  skittle,  and  cricket  grounds  would 
be  properly  placed  near  the  canteen.  Those  rooma  called  day  rooms, 
recently  added  to  some  barracks,  ooukL  be  used  as  regimental  reading 
rooms. 

The  MegmerUcU  Force. 

And  now,  having  made  this  brief  analysis  of  the  internal  oigans  of  this 
individual  specimen  of  the  military  establishments,  there  remains  to  be 
considered  die  requirements  in  position  and  interior  arrangements  of 

buildings  for  the  active  members  of  the  body,  or  the  infimtrj,  cavalry, 
and  artillery  (the  engineer  barracks  having  been  already  provided  for). 

As  this  forms  tlic  essential  part  of  this  paper,  I  propose  to  take  each  of 
these  three  branches  separately,  for  the  interior  arrangen^cnt  of  its  build- 
ings, and  to  consider  now  only  their  general  distribution  in  the  military 
station. 

F<»r  administrative  purposes,  which  we  have  now  under  consideration, 
the  organisation  of  the  army  is  regimental;  the  regiment  or  battalion  <tf 

infantry,  the  regiment  of  oavalry,  and  the  brigade  of  artillery,  ftnn  the 
units  of  the  brigade,  just  as  the  brigade  f  rnis  the  working  unit  of  the 
army.  The  location  of  the  force  should  be  therefore  by  regiments;  eaeh 
barrack  should  contain  a  regiment  complete,  and  nothintr  more  than  a 
regiment,  so  that  the  commanding  officer  of  it,  who  is  the  person  solely 
responsible  to  the  general  for  its  efficiency,  shall  be  the  sole  authority 
within  ita  walls,  and  each  regimental  barrack  should  contain  all  the 
establishments  required  for  it,  which  are  not  included  in  any  of  the  staff 
departments  already  considered. 

The  positions  of  the  regimental  barracks  for  the  requirements  of  admi* 
nistratlon  would  be  much  the  same  as  those  for  defensive  purposes, 
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namelj,  round  the  circumference  of  the  staff  buildings,  on  sucb.  com- 
manding points  enclosing  ihe  whde  positloii  as'  cover  t^e  ground  from 
banaok  to  Imnack,  and  hare  access  to  good  caniage  roads  Txith  to  the 
centre  of  it  and  also  to  ihe  principal  high  roads  of  the  neighbourhood;  hj 
such  an  arrangement  the  di^rent  barrackSi  and  such  other  buildings  as 
the  chnioh  and  militaiy  prison*  would  form  a  kind  of  chain  of  posts  round 
the  position,  the  infantry  barracks  being  placed  on  the  principal  com- 
manding points,  and  the  cavalry  and  artillery  being  placed  with  regard  to 
facility  of  access  to  the  main  roads  on  either  flank,  so  that  the  whole 
brigade  could  move  in  its  regular  order  of  march  in  any  direction  with 
the  least  delay. 

The  site  of  the  permanent  hazraoks  at  Aldershot  afods  a  good  study 
ibr  sndbi  an  aixangement. 

BeaUh, 

It  is  probable  that  in  general  the  sites  for  regimental  barracks  reoom* 
mended  by  administratiye  and  defensive  considerations  woold  be  also 
found  to  be  the  most  healthy ;  but  in  order  that  the  general  requirements 
of  this  veiy  important  third  division  of  the  subject  may  be  fully  repre- 
sented, I  cannot  do  better  than  quote  the  opinions  of  the  Sanitary  Oommis- 
fiion  before  mentioned,  as  the  latest  and  best  authority  upon  it. 

With  respect  to  selection  of  site,  tlioy  say — 

Tb3  position  of  a  barrack  must  be  primarily  determined  hy  military  reasons ;  but 
wherever  there  is  a  choice  of  poftition,  it  need  hardly  be  stated  that  a  healthy  couatry 
lite  should  be  chosen  in  prefisrenoe  to  a  town  rite,  th«t  the  viciiiity  of  narsbes,  stagnant 
water,  muddy  banks,  and  sites  generally  where  malaria  exists,  and  produces  its  u&ual 
molts  among  the  civil  popalatiou,  should  be  avoided ;  that  there  should  be  good 
available  water  snpplyt  somcient  elevation  Co  enmire  good  drainage  to  an  aooesaible 
outfall;  that  a  porous  subsoil  should  be  selected  in  preference  to  a  retentive  one  ;  and 
that  the  area  of  ground  should  be  large  enougb  not  only  for  the  healthy  disposal  of  the 
buildings  and  for  exercise  and  recreation,  but  for  preventing  encroachments  of  liie  civil 
popaUkCioo. 

Thb  Eboimemtal  Barrack. 

Infantry. 

The  site  being  settled,  what  are  the  lequiieiuentH  in  tht;  internal  ar- 
rangement of  the  regunental  bamck  ?  ThoBe  fair  HectUh  should  in  this 
case  be  first  mentioned,  that  they  may  be  borne  in  mind  in  consideiio^ 
those  for  adnunistration  and  defence.  Here  again  we  cannoi  do  better 
than  take  the  authority  of  the  Sanitary  Commission  of  1861. 

Bl90kPlan. — In  barracks,  well  at  in  all  buildings  wheMA  large  number  of  human 
beings  are  to  be  lodged  together,  it  is  most  advisable,  a  general  principle,  to  place 
nothing  likely  to  affect  injuriously  the  purity  of  the  air  in  the  same  boildiog  with  tbe 
inhabitants.  8tablee«  kitehens,  latrines,  and  baths  should  therefore  be  bnUt  away  fron 
them.  The  building  j-hould  be  arranged  in  the  simplest  manner  possible.  Squares  with 
closed  angles  should  be,  as  far  as  possible,  avoided.  The  great  object  to  be  aimed  at  b 
to  have  free  external  ventilation  all  round  thebnildings;  in  temperate  and  cold  clioiates 
to  have  as  much  sunlight  as  possible,  and  to  avoid  a  purely  northern  exposure  for 
barrack  rooms-.  On^  of  the  simplest  and  best  arrangements  for  barracks  is  u  aingle 
line  lying  north  and  south,  if  possible  to  allow  the  sun  to  shine  on  both  sides  of  the 
ruQge  every  day.  Several  parallel  bloeks,  at  suAcieot  distance  from  each  otbor  to  enable 
the  whole  outer  mdl  surface  to  be  freelj  exposed  to  the  suu  during  ths  daj,  might 
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used  OD  some  forms  of  ground.   Arrangement  in  •qaare  might  also  be  adopted  for  large 
barracks,  provided  the  angles  of  the  square  were  left  open. 

Arrangement  of  Building^. — No  part  of  a  barrack,  w h ether  for  liok  or  healthy  men, 
should  be  placed  too  close  to  the  boundary  walls.  Latrines,  cookhouses,  stores,  and 
other  similar  buildings,  can  be  placed  between  the  barrack  and  the  wall,  but  the  arrange- 
tteot  ihonld  be  saeh  as  not  to  interfere  with  its  external  ventilation. 

Barracks,  as  well  as  all  populous  baildings,  are  best  constructed  of  only  two  Htoiies  of  « 
inhabited  rooms.    Three  stories  are  not  objectionable  for  healthy  people,  though  objec- 
tionable for  sick.    Four  stories  should  only  be  resorted  to  when,  from  the  dimensions 
or  form  of  the  ground,  it  is  absolutely  necessary  to  adopt  this  number  of  floors. 

Dry  ptores,  staff  and  rp^imontal  rooms  for  administration,  day  rooms,  libraries,  and 
reading  rooms,  may  be  placed  without  detriment  on  the  ground  floor  with  mess  rooms 
overr  when  it  k  neeeinry  to  do  so.  Baeements  should  never  be  vted  for  barrack  roome, 
nor  indeed  for  human  dwellings  ;  tbey  are  always  more  or  less  liable  to  damp,  stagna- 
tion of  air,  and  deficiency  of  sunlight,  and  are  well-known  nurseries  of  disease  in 
civil  life. 

The  organisation  of  a  regiment  of  infantry  is  similar  to  that  of  a  brigade, 
ihe  regimental  staff  coxuists  <^  sbnilar  membezs  mid  per^anuB  similar 
functions  for  the  regiment  to  that  of  a  brigade^  and  the  oompaoies  cor* 
respond  to  the  battalions.  There  is  the  commanding  officer,  iirho  is  the 
head  and  centre  of  the  regiment,  the  adjutant,  the  paymaster,  the  qnarl^r- 
master,  the  surgeon,  and  the  musketiy  instructor,  and  then  there  are  the 
companies,  beyond  ^vhich  the  organisation  of  the  army  does  not  virtually 
extend ;  the  subdivision  of  a  company  into  squads  is  for  better  supervision 
only,  the  captain  being  solely  and  entirely  responsible  for  the  efficiency, 
clothing,  pay,  arniii,  Jind  mesiiing  of  the  whole  company.  The  company 
therefore  is  the  lowest  unit  that  should  be  considered  in  barrack  arrange- 
ments. '  It  is  almost  impossible,  owing  to  the  ftequent  alterations  in  tiie 
strength  and  even  establishment  of  a  company  in  Uie  British  army  to  en- 
sure that  certain  qnarters,  however  rightly  designed,  shall  be  always  pre- 
aenred  intact  to  one  company,  but  the  endeavour  should  be  to  have  such 
an  arrangement  that  thf  head  quarters  of  a  company  shall  be  as  clearljr 
designated  in  the  building  as  the  head  quarters  of  a  regiiufiit. 

The  arrangement  of  an  infantry  regimental  camp  shows  the  complete 
requirements  for  administration  and  defence,  and  the  French  permanent 
camp  of  Chalons  carries  out  that  arrangement  almost  completely.  In  a 
permanent  barrack,  having  no  enemj  in  front,  the  officers'  quarters  and 
the  staff  buildingswould  be  more  suitably  placed  in  the  ftont  Ime,  together 
and  detached  from  the  men  on  either  flank  of  the  line  of  companies 
quarters,  parallel  or  at  right  angles  to  it,  according  to  the  length  of  parade 
required.  That  parade,  however  the  buildings  arc  disposed,  should  be 
suriicient  to  enable  tlie  rec'-nnent  to  form  in  line  and  to  march  past  in 
column;  for  an  ordinary  regiment  of  the  line  about  900  feet  by  250  feet 
is  required  for  this  purpose.  The  parade,  to  speak  nautically,  is  the 
quarter-deck  ol'  the  barracks,  and,  as  long  as  it  is  within  some  kind  of 
boundary,  it  is  better  that  it  should  be  outside  the  buildings,  which  can  ' 
then  be  more  concentrated  for  defence. 

The  staff  hdldxngB  should  contain  accommodation  for  the  commanding 
officer's  office,  the  orderly  room,  paymaster's  office,  court-martial  room, 
the  quartermaster's  office,  and  store  rooms  and  workshops.  For  both  ad- 
ministration and  defence  the  l-  st  position  for  the  who]*^  of  these  is  in  the 
centre  of  the  front  line  of  companies' quarters,  sufficiently  advanced  to  dis- 
tinguish them  ;  the  commanding  officer's  office  being  in  front  overlooking 
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the  parade,  for  this  should  be  the  most  central  and  conspicuous  building 
in  the  barrack ;  it  contains  the  colours  and  records  of  the  legimeat,  and 
and  from  it  all  orders  Issae. 

A  synopsis  of  barrack  accommodation  was  compiled  in  the  office  of  tbe 

Inspector  General  of  Fortifications  a  few  years  ago,  from  audiorised  plans 
and  opinions  of  officers  of  all  branches,  and,  though  not  an  uuthoritattTe 

document,  I  sliall  quote  it  as  giving  ^vhat  may  be  considered  as  the  custom 
of  the  sei-vice  up  to  this  time.  It  allows  only  12  feet  by  10  feet  for  the 
comnianding  officer's  office,  wliich  certainly  appears  very  small. 

The  orderly  room  should  be  next  to  his  office,  and  should  contain  space 
for  about  15  persons  to  write.  Thici  synopsis  allows  18  leet  by  12  feet, 
which  appears  small. 

The  paymaster's  office  should  be  abont  the  same  size  as  that  of  the  com* 
manding  officer,  containing  a  fire -proof  safe  for  his  militaij  chest. 

The  court-martial  room  should  be  about  the  same  nze  as  the  orderly 
iroom,  the  sjmopsis  allows  18  feet  by  18  feet. 

Tho  quartermaster  requires  a  room  about  ^0  feet  square  to  hold  the 
aiiiinnl  clothing  of  the  regiment,  the  spare  stores  and  baggage  and  regi- 
mental necessaries  and  kits  of  absent  men,  and  a  room  about  20  feet  ^' 
15  feet  for  tlie  daily  provisions  of  the  regiment,  as  received  from  the  com- 
missariat department. 

The  tailors*  and  shoemalcers'  shops  of  the  regiment,  which  are  both  under 
the  quartermaster,  would  together  require  nearly  the  same  space  as  the  store- 
rooms, and  could  therefore  be  suitably  placed  over  them.  The  aimouren' 
shop,  also  under  the  quartermaster,  should  be  in  a  detached  buEding  on 
account  of  the  fire  and  noise,  and  would  therefore  be  suitably  placed 
in  a  yard  behind  the  staiF  building.  In  the  same  yard  could  very  properly 
be  placed  such  expense  storerooms  as  the  barrack-master  required  for  fuel, 
beddinc:,  straw,  and  furniture,  and  also  the  fire-engine,  which  is  under  his 
care :  tiiey  would  thus  be  in  the  most  central  position  for  convenience  and 
saving  of  labour. 

The  Companies'  Quarteri, 

The  cost,  the  efficiency,  and  the  convenience  of  the  barrack  depend 
chiefly  on  the  arrnngement  of  the  com]>any  quarters.  The  ordinary- 
strength  of  a  company  in  an  infantry  regiment  may  be  taken  at  3  officers, 
4  sergeants,  and  from  80  to  90  rank  and  file:  but  from  the  latter,  for  the 
present  consideration,  must  be  deducted  the  proportion  of  married  men, 
who  by  a  late  order  of  the  Secretary  of  State  are  provided  with  special 
quarters  or  reeeive  an  allowance  of  lodging  money  to  find  their  own 
quarters;  this  proportion  is  8  per  cent.,  which  leaves  an  average  of  about 
76  men.  A  proportion  of  the  company  sergeants  are  also  allowed  to  be 
married,  but  tlie  system  of  responsibility  in  the  British  army  requires  that 
the' sergeants  should  be  close  to  the  men,  especially  the  coloiir  and  pay 
sergeants;  the  company  quarter  should  therefore  include  4  small  rooms  for 
them,  whether  married  or  single.  In  determining  the  size  of  the  company 
quarter,  the  first  consideration  is  that  the  rooms  should  be  comfortable. 
The  barrack  room  is  the  soldier's  home  j  and,  whatever  other  means  of 
recreation  are  given  him,  the  place  where  he  sleeps  and  keeps  his  things 
should  be  bib  real  home*  A  room  of  70  or  60  men  would  not  be  oom- 
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fortable ;  it  would  be  noisy,  inconvenient  of  access,  and  difficult  of  super- 
vision ;  on  the  other  hand  a  small  room  would  be  more  difficult  to  venti- 
late and  more  costly  and  also  difficnlt  for  supervisioD  and  cleaning:  18  ap- 
pears to  have  been  generally  adopted  as  an  aversge  number  ibr  one  room, 
so  that  4  such  rooms  would  constitute  an  ordinary  oompanj  quarter.  The 
sanitaiy  commissioners  before  quoted  recommend  that  the  abhition  room 
for  the  men  to  wasb  themselves  should  be  attached  to  every  room,  instead 
of  being  all  in  one  large  room  for  several  companies,  which  appears  to  be 
advantageous,  because  it  promotes  cleanliness,  and  places  the  room  imder 
the  exclusive  control  of  the  company  officers. 

With  respect  to  the  cookhouse,  there  are  two  modes  of  arranging  the 
cooking  in  a  regiment ;  1st,  by  giving  each  company  a  kitchen*  which 
would  also  serre  as  a  dining  xoom:  2nd»  by  having  one  cookhouse  for  the 
regiment.  There  are  several  advantages  in  the  former  system;  it  cor- 
responds to  the  company  organisation,  it  keeps  the  barrack  room  cleaner 
and  more  quiet,  and  gives  each  company  a  sort  of  day  room;  bnt  these  are 
counterbalanced  by  the  importance,  indeed  the  necessity,  in  :iu  army  of 
having  an  uniform  system  of  coolcin(x,  and  by  the  advantages  of  supervision 
and  cleanliness.  The  kitclieus  of  a  legimeut  in  the  field  must  be  concen- 
trated in  one  or  two  places,  and  mxe  iliould  be  the  same  system  in 
barracks  as  in  the  field. 

The  size  of  a  barrack  room  to  hold  18  men  is  fixed  by  the  regulation  of 
the  War  Office,  giving  to  every  man  600  cubit  feet  of  space.  This  regu- 
tion,  which  is  the  cause  of  the  great  expense  of  modem  barracks,  and  of 
the  present  demand  for  increased  barrack  accommodation,  has  been  fixed 
from  the  consideration  that  a  man  will  vitiate  and  render  unfit  for  respira- 
tion that  quantity  of  air  in  less  than  an  lii  iir.  This  should  be  borne  in 
mind  by  all  barrack  projectors,  because  the  cost  of  the  men's  quarters 
was  from  80  to  40  per  cent*  of  the  cost  of  a  complete  barrack  wbra  the 
regulation  space  was  500  cubit  feet. 

The  width  of  a  barrack  room  allowing  a  row  of  beds  on  each  stdoy  and 
space  for  a  barrack  table  and  forms  in  the  middle,  cannot  be  less  than  20 
feet.  The  barrack  bedstead  is  less  than  3  feet  wide^  and  the  Sanitary 
Commissioners  recommend  a  passage  of  2  feet  between  each  bed;  the 
synopsis  allows  4.2  feet  lineal  per  bed,  which  has  the  advantage  of  in- 
creasing the  height  of  the  room  and  of  reducing  the  lioor  space.  As- 
suming the  latter  space,  a  barrack  room  to  affi^rd  600  cubic  feet  pei'  man, 
and  allowing  5  feet  £>r  a  door,  and  8  feet  for  a  fireplace,  should  be  about 
45  4-  20  +  18}  feet.  There  are  two  principal  modes  of  arranging  the 
rooms,  1st.  Longitudinally,  tls*  the  length  of  the  rooms  being  parallel  to 
the  general  line  of  the  building,  with  the  beds  along  each  side  wall  between 
flie  windows :  2nd.  Transversely,  i.e.  the  length  being  across  the  building, 
and  thp  beds  along  the  party  walls  and  the  windows  at  each  end.  The- 
former  is  recommended  by  the  Sanitary  Commissioners  on  the  consideration 
of  fi  tsh  air,  and  is  exemplified  in  the  new  cavalry  barra<^  at  Colchester. 
(Plates  ill.  and  IV.)  * 

*  Plate  II.  shows  the  plan  of  what  may  be  called  a  normaLregimeDtal  artillery  barrack 
and  hu  been  adopted  from  a  project  for  a  barrack  by  Capt.  Belmas  of  theFrencli  Euj^* 
neert.  The  artillery  barrack  only  is  here  given  in  order  to  reduce  the  numberof  plates  ; 
it  ihowa  lafBdeotly  the  raqnirsmsata  IIUU  three  braneliea.  The  left  half  of  the  plate, 
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Ill  the  Colchester  Barrack  a  unit  of  one  room  iias  been  adopted,  which 
is  virtually  the  same  as  the  companj  unit  herein  proposed.  (Plate  HI.  shows 
one  blodc  of  Uie  ColcheBter  Gavaliy  BaxrackB»  and  illustrates  tbe  s^Miate 
system.)  Whaitmr  tlio  axfaogemeiit,  Hbe  liead  quarters  and  main  body  of 
each  company  should  have  a  distinct  house  to  ihemselTeef  vnih  a  separate 
door  and  separate  staircase ;  and  this  company  unit  would  therefore 
include: 

4  Serjeants"  quarters. 

76  rank  and  file  quarters,  at  least. 

The  company  ablution  rooms. 

Married  Soldiers. — In  every  regiment  of  10  companies  there  are  7  staff 
seijeants  (the  hosjutal  Serjeant  not  being  included)  and  60  to  70  manied 
men  to  be  aooommodated.  Considering  the  Tariable  number  of  married 
men,  ^d  Ihe  variable  strength  of  a  regiment,  it  appears  reasonable  to  con- 
struct the  married  quarters  on  the  same  plan  as  the  company  quarter,  with 
such  light  partitions  that  they  could  readily  be  converted  into  men's  quar- 
terr^  without  altering  the  main  parts  of  the  building.  The  Sanitary  Com- 
missioners recommend  a  floor  space  of  150  to  170  feet  to  be  allowed  to 
each  family,  which  is  a  very  fair  allowance  :  at  that  rate  a  company 
quarter  would  accommodate  20  families  ;  or  five  would  accommodate  all 
the  staff  serjeauti),  married  men,  Serjeants*  mess,  and  bend-room..  Such  an 
addition  will  add  considerably  to  the  per^centage  of  soldiers'  quarters. 

ThX  BBeiMBMTAL  BaBIUCK. 

The  organisation  of  a  regiment  of  cavalry  of  the  line  is,  as  far  as  bar- 
racks are  concerned,  virtually  the  .same  as  that  of  the  infantry.  There  is 
the  same  staff  under  the  lieutenant-colonel,  with  the  addition  of  a  riding 
master  and  a  veterinaiy  surgeon ;  and  there  are  troops»  the  detains 
which  are  responsible  for  their  efficiency,  dothiqg,  and  appointments,  and 
feeding  of  Ahdir  men  and  horses  ;  the  squadron  formation  being  one  of 
evolution  only  in  the  British  cavalry.  The  nnmbcr  of  troops  in  a  regi- 
ment, and  the  establishment  of  a  troop,  vary  from  time  to  time.  For  home 
service  tlie  uvernnre  may  be  taken  at  8  troops ,  each  consisting  of  3  officexs, 
4  Serjeants,  and  73  rank  and  file,  and  50  troop  iiorses. 

The  arrangement  of  a  r^imental  cavalry  camp  is  similar  to  that  of  an 
infantry  regiment ;  the  horses  are  picketed  by  troops  at  right  angles  to 
the  main  flront,  wiUi  the  tents  in  firont  of  each  line  of  troop  horses,  and  the 
officers'  tents  in  one  line  in  rear.  The  arrangement  of  a  cavalry  barrack 
should  be  so  far  in  accordance  with  this,  that  men  and  horses  should  be 
quartered  by  troops,  and  the  men  should  be  as  close  as  possible  to  the 
horses  ;  and  they  should  be  able  to  form  in  line  as  quickly  and  conveni- 
ently as  possible.  There  are  two  modes  of  arranging  a  cavalry  barrack 
under  these  conditions  :  1st,  by  putting  the  men  in  the  same  building, 

wliicli  represents  the  quarters  for  one  battery  of  artillery  on  the  separatp  system,  also 
shows  three  units  of  infantry  company  quarter,  eacli  containing  the  accoinmodatiun 
stated  in  the  text  as  feqaired  for  one  oompany.  These  three  buildioge  are  of  two  etoriee, 
each  story  containing  one  large  room  subdivided  into  four  compartments  by  party  vrn]\s 
7  feet  high,  the  bedi»  being  placed  along  these  party  walls  aad  the  windows  in  the  maiu 
vails,  of  oottme,  aad  a  ftreplaoe  at  eaoh  end.— T.  B.  C. 
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over  ihe  hones,  whioh  I  will  oaQ  tlie  caaAAoad  wp^km  i  Snd,  hj  adopting 
the  unit  of  infantfy  bamok  for  the  iiien»  and  Qiiiig  a  Mpazate  unit  of 
stable  ;  this  I  will  call  the  separate  system. 

The  CMtMrf  System, — I'he  Sanitary  CommiasioDefB  haye  expieBsed  a 
itroDg  opinion  against  this  system.   Tbey  sty 

TheM  general  pfinciples  (the  unit  of  quarter,  &c.)  are  applicable  toaU  bemc^^roomi. 

The}""  involve  a  change  in  the  mariner  of  constructing  barracks,  e'^])ccially  those  for 
cavalry,  because,  to  give  effect  to  them,  requires  the  stables  to  be  separated  from  the 
mea's  quarters.  We  have  already  pointed  out  the  dimdvantages  of  placing  men's  rooms 
ever  stables.  The  amount  of  cubical  space  per  man,  according  to  the  new  regulation, 
mast  be  as  great  in  infantry  barracks  as  it  is  in  cayalry  barrack  rooms  oyer  stables.  A 
covered  passage  could  be  made  from  the  men's  rooms  to  the  stables.  The  advantages 
to  ht  derived  would  be  very  greil  as  regards  vieiit  but  ft  would  bo  even  greater  as  re- 
gards horses.  After  much  experience,  and  attentive  consideration  of  the  subject,  we  do 
not  hesitate  to  say  that  it  is  impossible  to  ventilate  satisfactorily  a  stable  accommodating 
a  large  number  of  horses,  if  anything  beside  the  roof  is  interposed  between  the  stable 
and  the  oeter  air ;  and  that  it  is  equally  iaipessible  to  keep  tbe  air  in  men's  rooms  over 
stables  pnie  end  free  from  stable  odour. 

Dhere  are  aiiihoiities  who  oonsider  that  the  men's  room  being  over  the 

stables  tends  to  keep  an  nniform  temperature  in  the  latter,  wmoh  is  one 
of  the  chief  requirements  for  the  health  of  hors^,  and  that  siioh  rooms  are 

not  unhealthy.  The  system  has  the  advantage  of  occupying  a  less  total 
Bpace  ;  but  the  separate  system,  in  addition  ta  the  sanitary  advantages, 
aiioAs  s  of  a  greater  simplicity  in  barrack  buildings,  and  what  is  important 
in  oui-  service  of  greater  flexibility.  The  combined  system  may,  however, 
sometimes  be  necessaiy  in  sites  of  limited  extent;  and,  therefore,  one-half 
of  the  normal  cavaby  bairaek  is  shown  on  this  system,  as  adapted  to  the 
same  Franeh  plan  of  barracks  (see  Plate  IL)  In  it  the  accommodatioii 
for  the  men  has  been  taken  as  the  basis  of  aziangementi  to  which  that 
for  the  horses  has  been  fitted,  each  buildiog  containing  one  troop,  men 
and  horses.  One  of  the  buildings  represents  the  upper  story,  where  the 
men  are  placed,  and  two  the  lower  stories,  where  the  horses  are 
placed.  By  taking  the  men  as  the  basis  of  the  arrangement,  of 
course  the  upper  stories  contain  the  exact  nuruber  of  men,  according  to 
their  cubical  space ;  the  space  for  the  horses  is  therefore  more  limited* 
At  Preston  banack  there  is  an  example  of  the  combined  system,  in  which 
accommodation  for  the  horses  has  been  taken  as  the  basis.  Plate  L 
represents  a  block  of  Prest(m  Cavalry  bairack,  and  shows  the  ground 
floor  occupied  by  the  horses,  and  the  upper  floor  occupied  by  the  men. 
The  stables  run  through  the  buiWinq  transversely,  with  12  horses  in  each 
stable,  standing  against  the  party  walls,  tail  to  tail,  with  a  passage  down 
the  centre.  This  system  is  therefore  not  so  simple  nor  so  flexible  as  the 
separate  system,  though  very  compact. 

The  Separate  /^dtem*— 'Cokhester  barrack  is  a  ^vorable  sample  of 
thia  system.  The  accommodation  for  the  men  is  precisely  that  proposed 
by  the  Sanitary  Gommissioness  for  infantry,  and  the  horses  are  pbwied  in 
a  line  of  laige  stables  in  the  rear  of,  and  parallel  to,  the  men^s  quarters, 
each  stable  containing  56  stalls;  there  is  a  separate  stable  of  special  con-, 
struction  for  all  the  officers'  horses,  and  a  troop  storeroom  to  each  stable. 
So  placed,  the  stables  will  occupy  a  longer  front  than  the  men's  quarters, 
and  a  longer  front  than  the  regie  ;ut  in  line.  (Plate  IV.  shows  one  block 
of  etabies  of  Colchester  barrack).   In  the  normal  artillery  barrack  here 
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shown  (Plate  II.)  one-half  is  represented  on  the  separate  sy8tem»  the 
unit  of  infantry  company  quarter  being  used  for  the  men  of  the  troop. 

Deducting  the  per-centage  of  married  men,  there  is  on  the  average  about 
68  rank  an(l  file  of  troopers  to  be  provided  for.  The  space  of  the  eight 
-  men  (76  being  the  infantry  number)  is  there  proposed  to  be  allotted  to 
the  troop  storeroom,  which  is  required  for  the  kits  and  equipment  of 
absentees  of  the  troop.  The  unit  of  troop  stable  there  showu  is  uu  the 
same  plan  as  the  Colchester  stable,  and  contains  56  troop  staUs,  and 
officers*  stalls  for  the  seven  horses  of  the  troop  officers.  This  number 
allows  rix  extra  troop  staUa  and  one  extra  troop  officer's  stall,  and  has 
heen  chosen  with  regard  to  the  requirements  for  artillery.  The  buildings, 
being  placed  at  light  angles  to  the  general  line,  can  be  at  any  convenient 
intervals,  so  that  they  do  not  exceed  altogether  the  front  of  the  regiment 
in  line,  'which  for  an  ordinary  regiment  of  eight  troops  is  about 
1,000  feet. 

"With  respect  to  details  of  construction  of  stables,  I  shall  only  mention, 
that  no  decided  opinion  has  been  given,  that  1  know  of,  on  the  best  number 
of  horses  to  place  in  one  stable,  nor  of  ihe  best  position  for  the  saddle  racks ; 
and  probably  horsemen  never  will  be  agreed  on  these  points,  more  than 
on  the  size  of  a  stall,  or  whether  horses  should  be  placed  head  to  head, 
or  tail  to  tail.  By  placing  them  head  to  head  in  a  large  stable,  as  in 
Colchester  barrack,  with  a  division  wall  7  feet  or  8  feet  high  down  the 
centre,  the  advantnue  of  a  large  stable  for  ventilation  and  supervision  is 
obtained,  and  yet  there  is  a  complete  division  into  two,  for  health  and 
quiet;  but  then  the  whole  stible  must  be  wider  than  with  the  horses  tail 
to  tail.  In  the  normal  barrack  plan,  a  width  of  30  feet  is  taken,  in  order 
to  have  the  same  span  of  roof  throughout  the  barracks. 

Our  horses  appear  to  require  more  space  than  French  horses;  for  the 
latter  people  do  not  allow  more  than  5  feet  for  the  width  of  a  stall, 
whereas  the  synopsis  recommends  5 ^  feet;  Colchester  is  5  feet  8  inches ; 
and  Preston  5  feet  8  inches  The  width  is  generally  the  same,  viz.  dOieet 
for  tail  to  tail,  and  34  feet  for  head  to  head. 

Staff  Buildings. — The  staflf  buildings  of  a  cavalry  regiment  should  be 
almost  the  same  as  those  for  infantry,  and  for  the  same  reason  situated  in 
the  same  place.  The  difference  of  size,  based  on  the  absolute  require- 
ments, would  be  insigmficant  in  cost;  the  quarfeer-mastei^s  storeroom, 
which  is  the  laigest  part,  should  be  as  laige  as  that  for  infantry,  because 
he  has  the  spare  equipments  of  the  horses;  and  the  workshops  above  the 
storeroom  should  include  the  saddlers*  shop.  The  farrien*  shop  should 
be  in  the  yard  behind,  and  have  space  for  six  smiths'  fires ;  which,  as  one 
fire  can  serve  100  horses,  will  be  ample  for  the  regiment.  This  would 
require  a  space  of  about  50  feet  by  18  feet,  and  the  shoeing  shed  8houl4 
be  about  the  same  size,  having  space  for  12  horses  at  once. 

If  about  60  feet  by  30  feet  of  this  yard  was  covered  with  a  light  roof 
and  had  a  partition  down  the  centre,  it  would  serv^e  for  farriers'  shop  and 
shoeing  shed.  The  fbrage  bam  should  be  at  the  back  ^  iht  same  yaxd, 
that  being  the  most  central  position  for  the  men*s  quarters  and  stables, 
whicli  is  the  great  consideration,  as  the  men  have  to  come  to  it  daily  for 
the  forage.  It  must  be  capable  of  containing  at  least  21  days'  supply; 
14  days*  supply  being  the  quantity  which  the  contractor  is  obliged  to  have 
on  hand  in  it.  /Ihe  synopsis  allows  a  space  of  85  feet  by  18  feet  for  oati. 
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65  feet  by  18  feet  for  hay,  and  60  feet  by  18  feet  for  straw.  A  two- 
storied  building  100  feet  by  30  feet  would  be  suffioient  for  this  purpose 

and  for  the;  barrack-master's  straw  store. 

There  are  about  27  stalf  horses  to  be  stabled,  for  which  (to  can  y  out 
the  principle  of  separating  the  staff  from  the  company  or  troop  buildings) 
a  special  stable  should  be  provided  on  the  same  plan  as  the  others,  ia  the 
rear  of  the  staff  buildings. 

A  riding  school  and  opeu  ridmg  ground,  or  manege,  form  part  of  every 
xegimental  cavahy  bairack;  though  probably,  where  there  are  several 
regiments  close  together,  one  large  riding  school  would  be  found  more 
useftil  than  several  small  ones.  The  size  of  a  regimental  school  depends 
on  the  average  number  of  horses  trained  together  in  one  squad  or  ride, 
which  varies  from  12  to  20.  A  squad  of  15  horses,  to  go  through  the 
equitation  drill,  requires  a  space  of  about  150  feet  by  50  feet.  The 
manege  should  be  in  the  same  proportion  and  larger.  The  riding  school 
should  be  close  to  the  inaih-'je,  and  this  latter  should  be  on  as  level  u  site 
as  possible,  in  a  retired  part  ui  the  enclosure,  surrounded  by  walls,  which 
need  not  neoessarily  be  more  than  8  feet  high. 

BEODIBliTAL  BaBBACK. 

Artillery. 

The  organisation  of  the  Artillery  is  different  from  that  of  tlic  rest 
of  the  army,  and,  being  also  different  and  variable  in  itself,  makes  it 
difficult  to  arrange  a  normal  barrack  for  them,  corresponding  to  that  for 
the  cavahy  and  infantry.  There  are  three  branches  of  the  artillery 
service :  1st.  The  Horse  Artillery.  2nd.  The  Field  Batteries.  3rd.  Tiie 
Garrison  Artillery.  It  is  not,  however,  necessary  for  our  present  pur- 
pose to  include  the  latter,  as  they  are  only  required  in  fertresses  where  the 
barraok  accommodation  ^ims  part  of  the  plan  of  the  work.  And,  as  the 
field  batteries  form  by  far  the  largest  part  of  the  artillery,  the  require- 
ments ibr  them  should  form  the  basis  for  their  barrack  arrangements. 

The  wmt  of  administration  in  the  British  Artillery  is  the  bnttery  of 
six  guns;  and  the  ordinary  peace  establishment  of  a  field  battery  is  six 
officers,  11  sergeants,  203  gunners  and  drivers,  17  carriages  (including 
the  six  guns"),  and  104  troop  horses  (including  six  for  the  officers). 

The  capLuiu  ul"  a  battery  is  responsible  for  the  efficiency,  equipment, 
clothing,  pay,  messing,  and  ibrage  of  the  whole  battery ;  he  xeodves  tiie 
pay»  dolling,  and  equipment  direct  irom  the  War  D^twtment,  and  the 
rations  and  forage  direct  from  the  contractor;  his  command  is  therefore 
that  of  a  small  regiment,  and  the  barraok  of  a  battery  should  therefore 
have  an  arrangement  complete  in  itself. 

The  battery  is  divided  into  three  divisions  of  two  guns  each,  with  a 
subaltern  in  command  of  each,  who  commands  it  on  parade,  and  exercises 
nearly  the  same  administrative  functions  over  it  as  the  captain  of  a  troop 
or  company ;  the  whole  force  of  the  battery,  men,  guns,  carriages,  and 
horses,  being  told  oH'  to  the  three  divisions.  It  is,  therefore,  further 
desirable  to  arrange  the  barraok  accommodation  by  divisioas. 

Deducting  the  c^oera,  and  3  per  cent,  for  married  men,  there  remain 
11  sergeants  and  187  rank  and  file  to  be  proyided  for. 

VOL.  vr.  2  Q 
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Adopting  the  aepaiate  system,  three  of  iSbe  units  of  infantiy  oompany 

quarter  would  accommodate  the  above  numbers,  leaving  the  space  of  40 
men  (or  about  two  rooms  of  18  men)  for  the  battery  store  room  and 
collar-makers'  and  tailors'  shops,  and  a  sergeant's  room  for  an  orderly 
room. 

lliree  of  the  units  of  troop  stable  above  described  would  hold  all  the 
horses,  and  (if  the  Stalls  were  all  built  expressly  with  a  view  to  tbSf 
arrangement),  by  remoTing  the  fitments,  would  also  provide  haraess 
looms  and  gnn  sheds  and  offioeia*  staUs,  leaving  about  20  spaie  stsUs. 

Each  stable  would  be  occupied  "by  a  division,  and  in- each  16  troop  stalls 
would.be  required  for  the  guns  and  waggons  of  the  divisic^y  and  four 

officers*  stalls  ftn  the  harness.  The  gun  and  limber,  from  muzzle  to  point 
of  shaft,  occupy  a  space  25  feet  long  and  7  feet  wide;  two  guns  and  a 
ivaggon  could  stand  in  a  breadth  of  20  feet;  and  there  are  two  guns  and 
four  waggons  in  a  division.  A  double  set  of  harness  (riding  and  pack), 
as  they  are  generally  hung,  occupies  about  3  ieet  of  wall  lineal,  and  there 
are  14  doable  sets  in  a  division*  Thus  one  unit  of  barrack  and  one  unit 
of  stable  would  hold  the  division,  the  guns,  horses,  and  harpess  beiiig 
under  one  roof;  and  three  such  units  of  barrack  and  stable  would  hola 
the  battery  complete,  except  the  farriers*  and  wheelers*  shops. 

The  Staff  JBuildin^s. — One  room  is  required  for  every  battery  as  an 
orderly  room  for  the  accounts  and  records ;  and  one  room,  at  least  30  feet 
by  20  feet,  for  the  quartermaster-sergeant*^  store  room,  in  which  he  has  to 
keep  the  stock  of  stores  and  implements,  as  well  as  appointments  and 
clothing  of  the  battery.  The  collar-makers*  and  tailors'  shops  majr 
adjoin,  and  require  together  about  the  same  space  as  the  store  room* 
The  farriers*  shop  requires  space  for  two  fires  and  a  small  vetesimuy 
surgery,  and  the  wheelers'  shop  requires  about  20  feet  bj  16  feet;  these 
two  shops  should  be  together,  and  in  a  podtion  oomsponding  to  that  of 
the  farriers'  shop  in  a  cavalry  regiment. 

The  forage  bam  should  also  be  in  a  position  corresponding  to  that  of 
tlic  cavalry  regiment,  and  upon  the  same  plan,  though  only  about  one- 
third  the  size. 

The  plan  of  a  normal  artillery  barrack  (Plate  II.)  illustrates  the  require- 
ments for  au  artillery  barrack  of  two  batteries,  one-half  on  the  separate 
system,  according  to  the  arrangement  above  described,  and  one-half  on 
&e  combined  system,  in  whidi  one  unit  of  combined  troop  quarter  aocom- 
modates  the  division  of  a  battery,  men,  guns,  horses,  and  harness,  or 
three  units  of  combined  troop  quarter  accommodate  the  battery  complete^ 
except  only  fiirriers'  and  whe^ers*  shops. 

In  the  centre  of  the  two  batteries  would  be  required  a  small  staff 
building  for  the  conmatidmr/  officer  of  the  brigadef  who,  being  purely  a  staff 
officer,  requires  accommodation  only  for  his  own  office  and  that  of  hia 
clerks. 

Tiie  buiidmgs  are  placed  at  right  angles  to  the  general  front,  and  at 
60  feet  clear  interval,  which  would  allow  space  for  each  divisimi  to  hook 
in  opposite  that  part  of  the  stable  appropriated  as  a  gun-shed.  This 
arrangement  most  nearly  accords  with  the  best  plan  of  an  artillery  camp, 
when  the  guns  and  carriages  are  parked  in  front  ready  for  action,  and  the 
men  and  horses  and  harness  stand  by  sub-divisions  at  right  angles  to  Ihe 
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fixmt,  and  the  offioers  are  iu  a  line  in  rear  of  them.  The  field  batteiy  lO 
line  occupies  a  frontage  of  400  feet  (allowing  19  yards  per  gun  and  19 
yards  on  each  flank  for  wheeling),  and  about  14.0  ieet  deep  (on  the  peace 

establishment). 

Horse  Artillery. — The  batteiy  of  horse  artillery  has  the  same  organiza- 
tion as  the  field  battery,  and  the  same  establishment  of  men,  guns,  and 
carriages,  but  with  six  othcers'  horyes  and  102  troop  horses  iu  addition; 
Hiereforey  aa  &r  as  the  men  are  concerned,  the  same  unit  of  quarter  will 
aooommcNlate  them ;  and,  in  order  to  carry  out  the  same  principle  of  quar- 
tering bj  diyisiona,  the  unit  of  troop  stable-  proposed  for  the  cavahy 
branch  should  be  appropriat  I  entirely  to  troop  horses  and  harness^  by 
which  the  three  units  will  hold  all  the  horses  and  all  the  harness; 
and  the  guns,  carriages,  and  officers'  horses  should  be  placed  in  a  stable 
specinll}'  irrauged  for  the  purpose,  in  rear  of  the  staff  building,  on  the 
site  and  in  the  manner  proposed  for  the  staff  stable  in  a  cavalry  regiment. 

Officers'  Quart€i\s. — The  position  of  the  officers'  quarters  in  the  regi- 
mental barrack  iiaving  been  already  discussed,  the  interior  arrangement 
only  remains  £>r  consideration;  and  the  chief  point  that  appears  durable 
to  be  attained  is,  that  they  shall  be  so  simple  and  uniform  as  to  be  appli* 
cable  to  a  very  small  as  well  as  a  very  large  number  of  officers  and  to  all 
classes^and  to  such  other  military  purposes  as  living-houses  are  frequently 
appropriated  in  our  service,  in  fact,  to  have  a  imit  of  the  officers'  quar- 
ters. The  smallest  number  of  officers  that  we  need  take  into  consideration 
consists  of  the  three  officers  of  a  company,  the  captain  and  two  subalterns; 
wherever  a  company  is  stationed,  at  least  these  three  officers  must  be  pro- 
vided for  with  it,  and  the  simplest  and  most  obvious  plan  of  housing  them 
^pears  to  be  in  a  small  house  of  three  floors,  having  au  olhcer  on  each 
floor,  80  that  as  many  such  houses  as  may  be  necessary  may  be  pat 
together  for  a  regiment  or  battery. 

The  only  regulation  concerning  the  sizes  of  officers*  quarters  is,  that  a 
commanding  cSfioer  shall  have  two  sitting  roomsi  two  bed  rooms,  and  twp 
servants'  rooms;  and  any  other  field  officer  two  rooms  and  one  servant's 
room.  The  other  officers  of  the  army  are  only  entitled,  according  to  the 
custom  of  the  service,  to  one  room  and  a  share  of  a  servant's  room.  The 
synopsis  recommends  thi-ee  sizes  of  rooms — 16  feet  by  18  feet,  16  feet  by 
16  feet,  and  16  feet  by  14  feet.  These  sizen  appear  to  be,  on  the  whole, 
large.  It  is  a  disadvantage  to  an  officer  to  have  too  large  a  room  lo  iui- 
nish  and  warm  and  keep  clean.  The  unit  shown  in  the  plan  of  the  normal 
r^mental  barrack  has  two  rooms  on  each  floor:  those  on  the  ground  floor 
are  13  &et  by  14  feet  and  11  feet  by  16  feet  for  two  servants;  Ihose  on 
the  two  Uf^r  floors  are  18  feet  by  13  feet  and  11  feet  by  16  f^  for  the 
captain  and  two  subalterns.  Tht  areas  of  two  of  these  rooms  are  rather 
more  than  those  of  one  room  and  a-half  16  feet  sqtwre,  as  proposed  in  the 
synopsis. 

One  such  unit  would  fonn  si  regulation  quarter  for  two  tield  officers,  or 
for  the  commanding  ifficer;  and  lor  the  regiment  of  infantry  there  would 
be  required  14  such  units,  for  the  regiment  of  cavalry  12,  and  for  the 
battery  of  artiUery  two. 

ifsts  EOabluhmmL-^it  is  more  important,  considering  the  system  d 
our  serrice)  to  have  a  good  mess  establishment  than  to  enlaigd  th^ 
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officers*  quarters;  for  it  is,  or  it  should  be,  the  place  of  common  resort 
aad  meetiog  of  the  officers  at  all  times ;  it  should  contain  a  dining-room 
Large  enough  to  diiic  50  persons  occasionallj,  and  BO  daily ;  45  feet  by  25 

feet  is  sufficient  for  tins  purpose:  too  large  a  room  could  not  be  made  com- 
fortable, and  would  defeat  its  object,  A  comfortable  antc-room,  where  the 
officers  can  sit  during  the  dav  rnid  read  papers  and  periodicals,  forms  a  very 
important  part  of  tlie  establishment ;  a  long  room  about  25  feet  by  15  feet 
would  be  most  conveiiieut  for  it.  The  establishment  should  also  include 
kitchen,  store-rooms,  messman  s  rooms,  forming  a  distinct  branch  from  the 
cellars  and  pantry  and  bntler's  room.  Altogether  the  mess  establishment 
»  one  of  so  much  importance)  and  so  special  in  its  requirements,  that  it  is 
Impossible  to  include  it  in  any  general  classification  of  buildings ;  it  should 
form  a  complete  building  standing  by  itself,  like  the  hall  of  a  college,  and 
would,  if  well  designed  in  this  manner,  not  only  be  more  useful,  but  more 
ornamental,  than  if  merely  fitted  into  a  general  block  of  officers'  quarters. 

General  Bmarka, 

The  subject  and  object  of  this  paper  may  therefore  be  brietlj  recapitu- 
lated to  be,  "  Hie  arrangement  and  ooostroction  of  bwrrachs,  with  a  view  to 
lay  down  some  general  principles  for  the  arrangement  of,  and  to  determine 
a  few  simple  forms  of  construction  applicable  to,  all  barrack  buildings." 

The  principles  of  an  angement  proposed  are  based  on  the  three  great 
considerations  ruling  the  whole  question,  Defence,  Administration,  and 
Health  ;  and,  while  alloAving  that  the  perfectness  of  anyone  of  these  three 
will  not  compensate  for  a  serious  deficiency  in  any  one  nf  tlic  others,  I 
have  simply  sought  to  point  out  some  of  the  necessary  ii Mjuin ments  of 
each,  believing  that  in  most  cases  a  due  consideration  oi  the  values  of 
these  respective  requirements  will  produce  a  more  harmonious  result 
than  would  at  first  be  supposed,  and  that  it  is  at  least  the  only  tme  way 
of  treating  the  question. 

The  forms  of  buildings  which  I  arrive  at  from  these  considerations  as 
most  simple  and  generally  applicable  are  the  following  : 

1.  The  unit  of  company  quarUr^  which,  without  material  alteration,  is 
applicable  to  infantry-',  cavalr}',  and  artillery,  and  to  variable  numbers, 
and  to  married  soldiers'  quarters,  and  includes  all  the  purely  company 
requirements. 

2.  IIlc  unit  of  stahle,  winch.,  without  material  alteration,  is  applicable  to 
a  troop  of  cavalry  or  a  battery  of  artillery,  and  includes  the  whole  of  the 
horses  and  appointments,  officers  and  troop,  and  guns  and  carriages  <^  a 
troop  or  divisions  of  a  battery. 

8.  The  unit  of  iters'  quarter^  applicable,  without  any  alteratien,  to 
officers  of  all  ranks,  and  to  the  proportions  of  each  rank  in  a  r^ment  or 
to  one  company,  and  applicable  also  to  offices. 

4.  The  unit  of  .<}(orchm(se,  or  rather  n'-^rmal  storehouse,  applicable  to  all 
stores,  regimental  or  departmeJital,  quartermaster's,  barrack,  commissariat, 
or  military  storekeepers. 

The  above  include  all  the  principal  military  buildings,  which  are  thus 
classed  into  lour  groups,^ — barrack,  stalls,  oliicers'  quarter,  and  sturehouse; 
of  the  remaining  buildings  of  a  military  station,  such  as  the  chapel,  cook* 
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hmise,  waelihouse,  messlionse,  jschoolhouse,  cantetn,  library,  reading  or 
day  room,  gymnasium,  ball-court,  prison,  it  appears  hai-Jly  possible  to 
classify  any  two  together,  either  on  aeeount  of  their  spcicial  requirements 
or  from  the  uncertainty  of  llie  demand  for  them.  Tlie  ho.s[)itaIs  also  Ibrm 
_  a  special  group  of  themselves.  But  in  any  or  in  all  military  buildings 
It  would  be  advantageous  to  have  as  far  us  possible  only  one  span  of  roof, 
for  facility  both  of  construction  and  repair,  and  of  alteration  and  re-appro* 
priation. 

I  think  it  will  be  generally  allowed,  ^t,  »in  a  variable  service  such  as 

the  British  army  has  to  perform,  every  discussion  upon  military  buildings 
that  tends  to  produce  simplicity,  uniformity,  and  flexibility,  will  also  tend 
to  the  secorityi  efficiencyi  and  health  of  the  army  generally* 

The  Chairman:  I  think  Colonel  Collinson  has  given  us  a  most  useful 
and  practical  paper.  He  has  reduced  a  very  complicated  and  dilficult 
question  into  a  practical  fonn»  one  wbicb  must  be  extremely  conducive  to 
the  three  objects  which  he  has  pointed  out:  the  first,  capabili^  of  defence; 
''the  second,  sanitary  conditions;  and  the  third,  the  general  comfbrt  of  the 
soldier. 

It  is  an  extremely  agreeable  thing  to  me,  when  I  look  back  for  about 
eight  years,  to  find  this  question  so  taken  up  by  an  officer  of  Colonel 
Collinson's  standing,  and  also  to  see  the  uay  in  which  it  has  been  taken 
up  in  recent  times  by  the  War  Department.  The  whole  of  the  improve- 
ments in  barrack  accommodation  are  limited  to  a  period  of  eight  years. 
They  were  begun  in  the  year  18a'i,  and  they  were  begun  by  the  present 
Lord  Dalhousie,  then  Lord  Panmure,  Secietary-at-War  at  that  time. .  He 
appointed  a  Committee,  upon  which  I  had  the  honour  to  serve  in  conjunction 
with  my  friend  Major  White.  That  Committee  was  appointed  in  conse- 
quence of  the  constant  observations  made  in  the  House  of  Commons  in  regard, 
to  the  deficiency  of  barrack  accommodation,  and  also  in  consequence  of  the 
frequent  representations  which  were  made  by  various  commanding  officers 
to  the  Horse  GJnards.  Lord  Pannnn-e  was  the  first  person  to  move  in  it. 
Although  I  believe  that  Commit! (  i'  did  very  great  good  in  pointing  out 
the  evils  which  were  attendant  upon  the  barrack  accommodation  then  in 
existence,  yet  I  am  sorry  to  say  the  Comniittee  did  not  accomplish  much 
more,  for  at  that  time  the  feeling  in  favour  of  the  British  soldier  had  not 
risen  to  that  fever-heat  to  which  it  rose  two  years  afterwards  in  conse- 
quence of  the  Crimean  war.  The  feeling  in  favour  of  the  soldier  then  rose 
to  such  an  extent,  that  I  believe  you  could  have  got  any  amount  of  money 
expended  for  his  benefit.  From  that  time  to  the  present,  improvements 
have  been  effected  which  have  been  most  beneficial  to  him. 

You  cannot  compare  the  position  of  the  British  army  with  the  position 
of  any  other  army  in  the  world.  It  stands  entirely  by  itself.  Take  the 
French.  The  Frenchman  niubt  be  a  soldier  wlietlierlKs  likes  it  or  not;  ho 
has  not  any  option.  He  can  pay  a  large  sum  for  a  substitute,  but,  as  a 
general  rule,  he  has  not  got  the  option  whether  he  will  serve  or  not.  And, 
when  enlisted,  they  give  him  hardly  any  pay  at  all.  Everything  is  found 
for  him,  and  he  must  stay  in  the  army  until  he  has  fulfilled  his  seven 
years*  service. 

The  British  soldier  on  the  contrary  is  a  firee  ngent  before  he  enlists* 
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You  cannot  compel  him  to  enlist.    Yon  give  him  inducements  to  rlo  f?o, 
but  he  rarely  enlists  because  he  has  an  affection  for  the  military  service. 
Perhaps  he  does  it  in  consequence  of  some  scrape  he  has  got  into  in  his 
village,  or  because  he  wishes  to  join  some  comrade;  rarely  in  consequence 
ui'  any  great  wish  to  lead  a  military  life.    Therefore,  our  great  object  has 
ever  been,  wBen  we  have  got  him,  to  make  him  comfortable  as  eoon  aa  be 
beoomea  a  soldier.   Perhaps  at  the  present  moment  ire  are  not  able  to  do 
that  to  the  faU  extent,  but  at  any  rate  he  is  in  an  incomparably  better 
position  than  he  was  eight  years  ago,  and  in  an  infinitely  better  posi- 
tion than  he  was  when  I  first  entered  the  service.    One  of  the  first 
things  done,  has  been  to  take  spirits  out  of  his  way.    Formerly  the 
soldier  had  nothing  to  do  but  to  walk  out  of  the.  barrack  room  into  the 
spirit  shop.    There  were  schools,  but  schools  of  an  inferior  character. 
They  have  been  very  much  improved,  but  barrack  building  has  to  be 
found  for  these.    Libraries  are  only  u  recent  creation,  of  perhaps  twenty 
years;  barrack  building  must  be  found  for  them.   Formerly  eighteei  or 
twenty  men  were  crammed  into  a  room  with  only  two  or  mree  hundred 
cubic  feet  of  air»  now  they  are  to  have  six  hundred;  increased  barrack 
building  has  to  be  found  for  this.   So  I  might  go  through  a  long  catalogue 
of  improyements  which  are  being  made,  all  tending  to  the  advantage  of 
the  soldier,  and  all  consequent  1  believe  upon  the  movements  which  have 
been  made,  particularly  by  the  officers.    I  quite  acknowledge  that  these 
improvements  have  been  carried  out  by  civilians,  but  those  civilians  have 
been  prominent  men  at  the  head  of  public  departments,  without  whom  we, 
as  soldiers,  never  could  have  carried  them  out.    Therefore,  I  do  not  meaa 
to  depiiye  them  of  the  full  credit  of  haiang  more  than  met  us  half  way,  and 
of  haying  done  our  work  for  us,  because  au  we  could  do  was  to  point  out  the 
d^ciencies  which  existed,  and,  having  pointed  them  out,  to  take  advantage 
of  the  state  of  public  feeling  which  gave  the  opportnni^  fbr  benefiting  the 
great  military  branch  of  the  public  service. 

In  offering  to  Colonel  Collinson  our  thanks  for  the  paper  he  has  read,  I- 
can  only  say  that  I  hope  his  labours  will  be  conducive  to  the  good  of  the 
army. 
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Monday,  March  17th,  1862. 
W.  STIRLING  LACON,  Esq.,  Member  of  Ck)uncil,  in  the  Chair. 

THE  WAR  IN  NEW  ZEALAND. 
By  Captain  Faslet,  B.£. 
PABT  L 

The  Chairman:  I  have  great  pleasure  in  introducing  Captain  Paslcy  of 
the  Royal  Engineers,  who  is  about  to  read  a  paper  upon  the  Wai'  in  New 
Zealand.  Captain  Pasley  served  in  New  Zealand  during  the  war,  and  was 
wounded  in  one  of  the  actions. 

Captain  Paslet:  Mr, 'Chairman,  Ladies,  and  Gentlemen^Ia  order  to 
make  the  remarks  which  I  have  to  oBa  upon  the  war  which  has  recently 
taken  place  in  New  Zealand  intelligible  to  those  amongst  yon  who  are  nd 
well  aoqnainted  with  that  colony,  it  will  be  necessary  to  give  in  as  few 
words  as  possible  a  sketch  of  the  previous  history  of  the  coantry.  * 

New  Zealand  consists  of  two  large  and  a  number  of  smaller  islands. 
The  northern  island,  which  contains  nearly  the  whole  of  the  aboriginal  or 
Maori  race,  is  considerably  larger  than  Ireland,  'i  lnj  utlier  large  island  is 
about  the  size  of  England  and  Wales.  The  first  European  naviirator  who 
as  iar  as  wu  are  aware  ever  visited  New  Zealand,  was  'i'asaian,  who 
touched  there  in  1642.  Captain  Cook,  who  visited  the  islands  in  1769, 
left  behind  him  a  permanent  record  of  his  presence*  in  the  shape  of  pigs 
and  potatoes,  then  for  ihe  first  time  introduced  into  the  country.  These 
l^fts  were  of  the  greatest  value  to  the  people  of  a  oonntr)'  iu  which 
indigenous  animals  and  edible  vegetables  were  very  scaroe.  For  many 
years  subsequently  to  Captain  Cook's  voyage  no  attention  was  paid  to 
the  islands,  but  towards  the  close  of  the  last  century  New  Zealand  began 
to  attract  notice  in  England,  America,  and  Australia,  as  a  favourable 
station  .for  whaling.  A  large  numljer  of  vessels  was  sent  from  those 
countries  to  cruise  about  New  Zealand  in  search  of  whales,  and  depdts  of 
stores  and  provisions  were  established  on  the  coast,  the  most  important  of 
which  was  Kororareka,  in  the  Bay  of  Islands. 

The  natives  gladly  welcomed  these  settlers,  who  in  the  course  of  trade 
supplied  tliem  with  many  things,  the  value  of  which  they  readily  learnt  to 
appreciate.  In  all  their  dealings  they  showed  an  aptitude  for  improve- 
ment and  civilisation  which  has  been  rarely  observed  among  savage  tribes. 
They  cnrvd  nothing  for  coloured  beads  and  trinkets,  but  iron  in  every 
shape  found  a  ready  sale  amongst  them.  Blankets  and  tobacco  wero  also 
great  articles  of  trade,  and  soon  became  almost  necessaries  of  life  to  ihem. 
Const^mt  intercourse  with  Europeans  soon  created  in  the  minds  of  the 
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more  enterprising  of  the  Maories  a  desire  to  see  foreign  countries,  and  in 
1820,  Hongi,  the  principal  Chief  of  the  Ngaptihi  trib^  made  a  voyage  to 
England,  where  he  was  received  with  mach  honour,  and  introduced  to 
King  George  IV.  Up  to  this  period  the  Maories  had  been  entirely 
unprovided  with  fire-arms,  but  Hongi,  on  his  return  to  New  Zealand, 
procured  300  muskets,  with  which,  having  armed  a  portion  of  his  followers, 
he  commenced  a  career  of  war  and  conquest  which  spread  desolation  over 
the  country  for  several  years.  His  contact  with  civilisation  in  Englanfl 
does  not  appear  to  have  done  much  towards  refining  his  tastes,  for,  not 
content  with  slaughtering  his  enemies,  he  cooked  and  ate  as  many  of  them 
as  he  could.  Traditions  differ  very  much  with  regard  to  the  origin  of 
cannibalism  in  New  Zealand,  but  it  is  supposed  to  have  been  first  practised 
as  an  act  of  vengeance.  There  does  not  seem  to  be  any  reason  to  suppose 
that  the  Maories  ever  devoured  human  flesh  merely  for  the  purpose  of  satis- 
fying their  hunger.  The  practice  was  always  connected  in  their  minds  with 
the  idea  of  insult,  triumph,  or  revenge.  No  Maori  could  offer  a  more 
deadly  affront  to  another  than  to  tell  him  that  his  fatlier  had  been  eaten. 
After  every  battle  tlie  prisoners  were  triumphantly  devoured.  Thus,  war 
promoted  cannibalism,  and  cannibalism  promoted  war. 

The  first  result  of  llongi's  wars  was  a  great  demand  among  the  Maories 
for  iire-arms,  the  possession  of  which  liad  become  essential  to  the  safety  of 
each  tribe.  This  demand  gave  a  great  stimulus  to  trade,  and  consequently 
to  agriculture  and  other  industrial  pursuits.  From  this  again  arose  a 
desire  and  demand  for  other  European  manufactures,  such  as  clothing, 
cooking  utensils,  and  agricultural  implements.  Notwithstanding  ibese 
advances  towards  civilisation,  petty  wars  and  feuds  raged  for  many  years 
more  violently  than  ever  among  the  various  tribes,  to  whom  the  posses- 
sion of  new  and  more  formidable  means  of  destruotiou  appeared  to  have 
imparted  a  fresh  desire  for  l^lood. 

In  the  meantime  the  European  settlers  at  various  points  on  the  sea- 
coast  had  been  rapidly  increasing  in  numbers.  In  1838  the  population  of 
Kororareka  amounted  to  not  less  than  1,000  souls,  chiefly  whalers,  sealers, 
runaway  sailors,  and  escaped  convicts.  These  persons  were  under  no 
recognised  or  lawfiil  government  whatever.'  The  native  chiefs  did  not 
wish  or  attempt  to  exercise  any  control  over  them,  and  no  civilised  power 
had  as  yet  claimed  any  sovereignty  over  the  island.  The  state  of  anaroby 
and  lawlessness  into  which  the  settlement  consequently  fell  soon  becamo 
intolerable  to  the  inhabitants  themselves,  who  attempted  to  put  a  check 
upon  it  by  the  establishment  of  an  institution  somewhat  similar  to  the 
famous  Vigilance  Committees  of  the  United  States. 

In  1839  immigrants  of  a  different  character  began  to  arrive,  under  tho 
auspices  of  the  New  Zealand  Company,  by  whom  systematic  oolonizalioii 
on  a  great  scale  was  attempted. 

Colonel  Wakefield,  the  leader  of  the  expedition,  purchased  an  immense 
territory  from  the  natives,  on  payment  of  goods  valued  at  about  9,000/, 
It  appears  very  doubtful,  however,  whether  the  natives  understood  the 
real  nature  of  the  bargain  they  were  making,  or  that  they  ever  intended 
to  part  with  the  fee-simple  of  the  land.  It  had  been  an  immemorial 
custom  among  them  for  tribes,  families,  or  individuals,  to  make  over  land 
to  others  for  temporary  purposes,  but  the  right  of  Resumption  was  always 
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reserved,  and  they  probably  had  no  idea  o£  the  real  nature  of  the  claim 
which  the  agent  of  tlie  New  Zealan  l  Company  was  endeavouring  to  establish 
npon  ^them.  The  formatio!!  of  the  New  Zealand  Company's  settlemPTit  at 
Port  Nicholson,  together  with  the  scandal  caused  by  tlie  lawlessness  of  the 
peopiti  of  Kororareka  and  other  -whaling  stations,  at  length  compelled  the 
British  Government  very  reluctantly  to  interfere,  and  in  1840  Captain 
Jlobson  was  sent  to  the  Bay  of  Islands,  as  first  Governor  of  New  Zealand. 

In  the  same  jear  the  weU-known  treaty  of  Waitangi,  by  which  the  great 
majori^  of  the  Maori  chiefs  ceded  to  Her  Majesty  the  sovereignty  of 
the  islands,  was  condnded.  One  of  Governor  Hobson^s  first  acts  was  the 
issue  of  a  proclamation  declaring  that  all  future  purchases  of  land  from 
the  natives,  without  the  intervention  of  the  Crown,  should  be  illegal,  and 
that  the  validity  of  all  purchases  already  effected  should  be  investigated, 
and  Crown  grants  issued  for  such  as  might  be  proved  to  have  been 
obtained  for  fair  consideration. 

The  result  of  the  investigation  was  that  the  great  majority  of  Colond 
Wakefield's  purchases  were  annulled. 

.  In  the  mean  time  a  revolution  of  another  kind  had  been  going  on  in 
the  country*  The  first  missionaries  of  the  Gbureh  of  England  arrived  in 
the  eotmtiy  in  1814,  under  a  promise  of  protection  from  the  great  chief 
Hongi,  a  promise  which,  although  not  himself  a  convert,  he  faithfully  kept* 

They  were  followed  by  Wesleyan  missionaries  in  1822,  and  by  Boman 
Catholics  in  1838.  The  result  of  their  labours  has  been  very  remarkable. 
I  believe  that  the  present  day  at  least  three-fourths  of  the  Maori  race 
are  baptized  ChriRtians,  and  professing  members  of  one  or  c  tlier  of  these 
three  denominations,  and  the  great  majority  of  the  remainder  can  scarcely 
be  called  heathens,  as,  although  not  baptized,  most  of  them  attend  church 
and  school.  Slavery  and  cannibalism  have  disappeared  from  the  land  as 
Christianity  has  taken  root  among  the  people.  The  eminently  practical 
character  of  the  native  mind,  which  was  evinced  in  the  first  inst9nce  by 
their  preference  for  iron  over  the  baubles  which  generally  charm  savages, 
had  indirectly  an  important  influence  on  the  promotion  of  Chnstianity. 
The  missionaries  established  not  only  churches,  but  schools,  where  children 
and  adults  were  taught  to  read  aud  write  in  their  native  tongue.  The 
Maories  at  once  appreciated  the  immense  value  of  the  art  of  writing,  and 
were  thus  induced  in  large  numbers  to  attend  ilie  schools,  where  they 
were  also  instructed  in  the  truths  of  religion.  They  were  thus  gradually 
eonverted  to  Christianity,  and,  as  fiu*  as  it  is  possible  to  judge  from  out* 
wazd  appearances,  they  seem  to  be  quite  as  good  Christians  as  the 
average  of  Europeans. 

It  was  estimated  a  few  years  ago  that  one-half  of  the  native  population 
of  New  Zealand  belonged  to  the  Church  of  England,  one-fourth  to  the 
Wesleyan  and  Homan  Catholic  commtmions,  and  one-fourth  unbaptixed, 
although  not  necessarily  or  generally  heathens. 

At  the  period  of  the  establishment  of  the  British  Government  in  New 
Zealand  the  northern  tribes  carried  on  a  considerable  trade,  not  only  with 
the  settlers  of  Kororareka,  but  with  the  Australian  colonies,  in  which 
there  was  a  great  demand  for  Hokianga  timber.  Between  1840  and  1844 
the  prosperity  and  wealth  of  diese  tribes  were  greatly  diminished  owing 
to  Various  causes,  of  which  the  most  important  were  the  cessation  of  the 
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demand  for  timber  in  Australia,  the  removal  of  the  seat  of  goyemment 
from  Kororareka  to  Auckland,  and  the  establishment  of  oastoms  duties,  whioh 

interfered  with  the  irregular  hut  profitable  trade  previously  cnrrierl  oti. 

A  strong  dislike  to  the  British  Government  consequent!/  sprang  up  in 
the  minds  of  many  of  the  natives. 

Heke,  a  Ngapuhi  chief,  who  owing  to  his  marriage  with  the  dauorliter  of 
Hongi  had  become  one  of  the  most  influential  men  in  his  tribe,  look  ad- 
▼antage  <^thifl  feeling,  and  persnaded  a  large  number  of  the  people  that 
their  losses  irera  owing  to  British  anpremaoj  alone.  As  a  practical  illua- 
tration  of  this  opinioD,  he  and  his  followers  cat  down  and  burnt  the  ii^- 
staff  at  Kororareka.  He  was  soon  afterwards  persuaded  to  offer  an  apology 
to  the  GoYemment»  and  the  flag-staff  was  re-erected,  hot  again  destroyed 
by  Heke,  who  apparently  attached  some  mysterious  importance  to  that 
symbol  of  sovereignty.  A  new  flag-staff  sheathed  with  iron  -was  then  put 
up  and  placed  under  the  protection  of  a  detachment  of  troops.  A  small 
body  of  seamen,  with  a  guu  from  H.  M.  ship  "  Hazard,"  were  also  stationed 
near  it. 

Li  March  1845  Heke  attacked  the  towny  of  which  he  obtained  possea- 
-  sion  after  a  skirmish,  which  resulted  in  the  embarkation  of  all  the  sidia* 
hitants  and  the  destraction  of  the  town  by  fire. 

Nothing  likia  a  savage  or  bloodthirsty  disposition  was  evinced  by  the 
Maories  on  this  occasion.  On  the  contrary  they  restored  uninjured  to 
their  parents  a  number  of  children  who  had  been  left  behind  in  the  hurry 
of  the  flight. 

lieiaforcements  having  arrived  from  Sydney,  a  force  was  despatched 
from  Auckland  to  the  Bay  of  Islands  on  the  3rd  of  April  under  the  com- 
mand of  Colonel  Hulme.  It  was  ascertained  that  lleke  had  established 
himsdf  at  a  pa  called  Okaihaiii  18  miles  inland.  The  British  fyrce  ooq* 
sisted  of  about  400  men,  and  was  joined  by  an  equal  number  of  nattre 
allies  under  Waka  Nene  another  Ngapuhi  chief,  who  has  always  to  ibia 
day  proved  himself  a  firm  friend  of  the  colonists.  The  expedition  carried 
a  few  rockets  but  no  guns.  The  weather  being  exceedingly  nniknmrablfliy 
and  tho  troops  liaving  to  carry  their  own  provisions  as  well  as  ammiinitioQy 
four  days  were  consumed  in  making  their  way  to  the  pa. 

So  little  was  known  at  that  period  of  the  character  of  these  peculiar 
works  of  defence,  that  Colonel  Hulme  contemplated  taking  the  pa  by  as- 
sault without  having  previously  eflected  a  breach,  but  he  wisely  allowed 
himself  to  be  dissiuded  from  mating  the  attempt  by  Waka  Nene,  who 
urged  him  not  to  sacrifice  his  men  in  a  mad  and  impossible  enterprise. 

The  Maories,  emboldened  by  the  hesitation  of  the  attack,  made  a  sortiei^ 
hut  were  at  once  repulsed  at  the  point  of  the  bayonet  by  the  58th  Regi- 
ment and  the  Marines.  Colonel  Hulme,  seeing  clearly  that  without 
artillery  he  had  no  chance  of  success,  marched  back  to  the  coast  and  re- 
embarked  his  troops,  having  lost  during  the  operations  14  killed  and  3d 
wounded. 

Experience  having  now  shown  that  the  employment  of  artillery  was 
necessary  for  the  reduction  of  a  strong  pa,  a  second  expedition  was  fitted 
out  fiar  die  attack  of  a  new  pa  which  Heke  had  built  at  Oheawai^  7  mileB 
inland  from  Waimate.  The  force  consisted  of  680  troops^  seameii«  dkc.» 
with  6  guns,  under  the  command  of  Colonel  Despard,  and  250  Maori 
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allias.  The  garriion  of  the  pa  was  ertimlitedal  250  men.  The  expedition 
anrhred  at  Oheawai  on  the  evening  of  the  29id  June,  and  on  the  following 
morning  the  guns  oommeoced  firing  on  the  pa  \^dthoat  result.  Ailerwards 

a  thirty-two  pounder  was  brought  up,  the  fire  of  which  prof^ncnd  so  much 
effect  upon  the  stockade>  as  to  induce  Colonel  Despard  (in  opposition  to 
the  opinion  of  Captain  Marlow,  R.E.,  who  did  not  consider  the  breach 
practicable)  to  risk  an  assault.  A  storming  party  was  therefore  told  off, 
consisting  of  200  soldiers,  seamen,  and  volunteers,  with  hatchets,  ropes,  and 
ladders.  The  attempt  was  most  gallantly  made,  bnt  in  a  few  minutes  the 
troops  were  oompelled  to  retire, 'leaying  one-ha^  their  number  killed  or 
wounded  at  the  foot  of  the  stoekade* 

Tlie  enemy,  safely  escdnced  in  their  rifle  pits,  watched  with  mingled 
feelings  of  admiration  and  compassion  the  steady  adTance  of  the  storming 
pRrty  to  certain  destruction,  whilst  our  native  allies  made  no  secret  of  the 
indignation  they  felt  at  the  useless  sacrifice  of  the  lives  of  so  many 
hr&ve  men. 

For  several  days  subsequently,  no  movement  took  place  on  either  side. 
On  the  9th  of  July,  iiie  was  again  opened  on  the  pa,  which  on  the  11th 
was  diseovered  to  have  bem  abandoned  by  the  enemy.  On  the  14th  the 
troops  returned  to  Waimate. 

Both  parties  claimed  the  victory,  and  both  with  some  appearance  of 
reason.  The  troops  daimed  it  on  the  ground  that  they  had  compelled  the 
enemy  to  evacuate  a  strong  position.  The  Maories  claimed  it,  because, 
being  opposed  to  a  num>>or  far  greater  than  their  oym,  they  had  lost  but 
few  men,  and  killed  and  wounded  a  great  number  of  their  opponents. 
Such  a  result  in  their  eyes  constitutes  a  victory,  and  when  we  consider  the 
rapidity  and  focility  with  which  they  are  able  to  erect  their  pas,  and  the 
abundance  of  strong  and  commanding  positions  throughout  their  country, 
whidi  makes  the  loss  of  a  pa  of  very  tnfling  importance  to  tliem,  it  must 
be  acknowledged  that  they  had  the  best  of  &e  argument* 

An  expedition  on  a  larger  scale  was  dispatched  a  few  months  after- 
wards  against  Ruapdiapeka,  a  larger  and  stronger  pa  than  eiiher  of 
tibose  which  had  been  preriously  attaeked. 

It  was  situated  about  sixteen  miles  inland  from  Kororareka,  and  con- 
tnincd  a  garrison  of  about  500  men  under  Kawiti,  a  iriend  and  ally  of 
Heke.  The  expedition  consisted  of  1,110  Europeans  (including  280 
officers  and  men  of  the  navy)  and  450  natives,  with  three  32-pounder«!, 
one  18-pounder,  a  few  lield  guns,  and  some  rockets.  They  arrived  in 
front  of  the  pa  on  ihe  81st  <tf  December.  On  the  2nd  of  January,  1846, 
the  enemy  made  a  sortie,  which  was  repulsed  by  the  friendly  natires.  Oa 
the  10th  of  January  the  guns,  having  bem  placed  in  position,  opened  fire. 
They  fired  all  day  on  the  pa,  and  succeeded  in  making  two  small 
breaches  in  the  outer  stockade.  The  following  day  being  Sunday,  the 
enemy,  expecting  a  suspension  of  hostilities  on  that  day,  retired  to  the  rear 
of  the  pa  to  cook  their  food  and  to  carry  on  tlicir  devotions.  Some  of  the 
friendly  natives  having  crept  up  to  the  stockade  and  ascertained  that  it 
was  deserted,  beckoned  to  the  troops  to  advance.  A  party  of  the  58th 
and  some  sailors  at  once  entered  the  pa  and  established  themselves  there. 
The  enemy,  as  soon  as  they  became  aware  of  the  unexpected  entrance 
of  the  troops  "into  the  pa,  made  gallant  and  repeated  attempts  to  dislodge 
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them,  but  in  \aiii.  lieiuforcementa  poured  in  and  the  Maories  were 
compelled  to  retreat.* 

The  natives  were  now  beginning  to  get  tired  of  the  war,  which  mLateri- 
ally  iuteilered  with  their  comi'orts  by  stopping  their  supplies  of  tobacco, 
Uankets,  iind  other  articles,  to  whioh  they  had  become  00  much  aoouB* 
tomed  88  to  be  hardly  able  to  dispense  with  them. 

Heke*8  predicdonB  of  the  renewed  prosperity  which  was  to  be  the 
result  of  the  war  were  so  far  from  being  fulfilled,  that  tibe  poverty  and 
misery  of  the  natives  inereased  every  day. 

Heke  and  Kawiti  consequently  soon  found  themselves  almost  without 
followers,  and  were  compelled  to  sue  for  peace,  which  they  readily  ob? 
tained,  with  a  full  .'untiLsiy  from  the  Governor. 

lu  the  same  jcar  liobiilities  broke  out  at  Wellington  (Port  Nicholson). 
After  several  skirmishes,  in  which  the  natives  were  geueraliy  tiie  ai>sail- 
ants,  they  were  ferced  by  starvation  to  retire  from  tiie  district*  They 
removed  to  Wanganuij  and  succeeded  in  the  following  year  in  exdting  the 
natives  of  that  district  to  make  war  against  the  Europeans. 

On  the  19th  :\ray,  1847,  about  600  Maories  attacked  the  town  of 
Wauganui,  where  170  soldiers  were  stationed  in  small  stockades.  A 
heavy  fire  was  kept  up  on  both  sides  during  the  day.  In  the  night  the 
enemy  plundered  the  town  and  departrd.  Hostilities  were  carried  on 
during  two  montlis  with  varying  fortune,  and  on  the  23rd  July  the 
enemy  sent  a  flag  of  truce  and  announced  that  they  were  now  for  peace, 
"  being  satiiiicd  with  the  number  of  soldiers  slain." 

The  effect  produced  upon  the  minds  of  the  Maories  by  these  hostilities 
was  highly  ^lauiylng  to  their  self-love.  They  were,  it  is  true,  profoundly 
impretted  by  the  magnitude  of  the  resources  of  England,  as  evinced  by 
the  constant  stream  of  reinforcements  which  poured  into  the  country, 
owing  to  which  the  available  number  of  troops  was,  notwithstanding  their 
losses,  continually  on  the  increase,  and  they  felt  the  hopelessness  of  final 
victory  in  a  contest  with  a  power  which  1  u'camc  stronger  after  every 
disaster.  Nevertheless,  the  ill-success  wliicii  hud  attended  most  of  the 
military  operations  led  them  to  think  themselves  very  superior  to  the 
troops,  both  ia  military  skiii  and  in  personal  prowess. 

They  acknowledged,  inde^,  that  the  superior  arms  and  discipline  of 
the  troops  rendered  them  vexy  formidable  in  the  open  country;  but  they 
were  in  the  habit  of  boasting,  that^  whenever  war  might  bresk  out  again, 
they  would  draw  the  soldiers  into  the  forest,  where  they  would  be  able  to 
do  what  they  liked  with  them.  Such  being  their  opinion,  it  is  not  surpris- 
ing that  many  of  their  young  men  should  have  been  eager  to  take  advan- 
tage of  any  opportunity  of  enjoying  the  excitement  and  nrainine-  the  honour 
which  they  confidently  expected  to  follow  a  collision  with  the  troops. 

Although  the  peace  was  not  actually  again  broken  between  the  two 

*  The  labonr  and  hnrdslnps  cnclurpd  by  tlip  troops  in  advancing  and  retrenHng  even 
a  very  few  luiles  througb  tUe  forest  were  excessive,  and  the  cheerfttloeu,  patience,  and 
fortirade  with  which  they  wore  borae,  beyond  all  praiie.  Had  the  eneoif  been  toiii»* 
what  more  nnmerons,  and  ai  cnerigetie  at  the  present  generation  of  Maories  hare 
proved  ihemseWes  to  be,  these  expeditions  would,  in  all  probability,  have  shared  the 
late  of  that  of  General  Braddock  in  North  America.  Perhaps  their  anmolested  retreat 
naj  have  been  dne  to  the  pcescnee  of  the  aitive  sUiee,  who,  althmgh  thej  did  not  ovuw 
essrt  thsauelvw  sitfaer  ia  woiUag  or  il|^tiag,  were  invilasble  ss  fuldss  aacl  soo«ts» 
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races  until  the  year  1860,  signs  of  coming  discord  were  visible  as  iar 
back  as  1854,  in  which  jear  some  of  the  cUefs  of  the  Waikato  tribe,  the 
most  powerfcil  and  warlike  in  the  country,  alarmed  at  the  increasing 
nmnbers  and  power  of  the  colonists,  conceived  the  project  of  setting  up  a 
king  of  their  own ;  their  principal  object  being  to  put  a  check  upon  coloniza- 
tion, by  preventing  the  farther  alienation  of  land.  The  history  of  tliis 
movement  and  its  connection  with  the  war  wliich  has  recently  taken  place 
at  Taranaki  are  clearly  and  succinctly  described  in  the  following  extract 
from  a  memoranduni  di'uwn  up  by  the  minister  for  native  affairs  at  Auck- 
land, in  April,  1860. 

That  the  present  crisis  in  the  afiairs  of  New  Zealand  may  be  properly  understood,  it 
!•  In  the  lint  place  reqeitito  to  give  tone  aocount  of  tiie  views  and  inteatioiii  of  the 
native  agitators  known  in  the  colonf  aa  the  Maori  or  Waikato  King  party.  The  contest 
in  Taranaki  between  the  British  Government  and  the  chief  "Wircmu  Kingi  and  his  fol- 
lowers derives  all  its  importaoce  from  its  connection  with  this  movement,  for  without 
the  syaspathy  and  expected  support  of  the  Waikato  leagae  the  TkranaU  oatiTCi  would 
never  have  ventured  npnn  nrmrd  resistance  to  the  Tiriiish  Government. 

The  first  proposal  for  the  erection  of  a  separate  native  state  under  the  Waikato  chief 
Te  Whero  Whero  (now  generally  called  Fotatan)  seems  to  have  been  made  as  far  bade 
as  18S4.  There  was  at  first  ooaatderable  diversity  of  opinion  amongst  the  promoters  of 
the  movement,  and  great  consequent  uncertainty  as  to  its  precise  objects.  Many  well- 
disposed  natives  seem  to  have  Joined  in  it  without  any  thought  of  disaffection  towards 
tiie  British  Goveronent,  and  purely,  or  principally,  with  a  view  to  establish  some  mors 
powerful  control  over  the  disorders  of  their  race  than  the  Colonial  Government  has 
found  it  possible  to  attempt.  But  there  are  others  whose  objectB  have  been,  from  the 
beginning,  less  loyal.  These  men  have  viewed  with  extreme  jealousy  the  extension  of 
the  settled  territory  and  the  increase  of  the  European  popalation.  Various  influeneea 
have  combined  toangmeiit  the  effect  on  their  minds  of  this  natural  feeling.  The  lower 
elass  of  settlers,  sometimes  wantonly,  sometimes  under  provocation,  have  held  out 
threats  of  a  oominf  time  wlien  the  whole  laoe  will  be  redueed  to  a  serrile  condition.  Of 
late,  a  degraded  portion  of  the  newspaper  press  has  teemed  with  menaces  of  this  kind, 
end  with  Bcurrilous  abuse  of  the  natives,  and  all  who  take  an  interest  in  their  welfare, 
False  notions  respecting  the  purposes  of  the  British  authorities  have  been  industriously 
spread  by  Evropeans  inimical  to  the  GtoTemment,  and  wliose  traitorous  conosels  enable 
them  to  maintain  a  lucrative  influence  over  their  credulous  native  clients;  and  there 
may  have  been  some  few  hon^t  friends  of  the  Maories,  who,  looking  only  to  the  better 
side  of  the  agitation,  have  given  countenance  to  a  movement  which,  in  their  opinion, 
promised  to  promote  the  establishment  of  law  and  order,  and  the  advance  of  civilintiont 
and  to  afford  a  beneficial  stimulus  to  the  languishing  enersry  of  the  Maori  people. 

The  Government  at  one  time  entertained  a  hope — a  hope  now  deferred,  but  nut  &ban- 
doaed— that  the  good  elements  In  the  King  moTement  might  grin  the  aseendancy,  and 
become  the  means  of  raising  the  native  population  in  the  social  scale.  It  must,  how- 
ever, be  admitted  that  the  agitation  has  of  late  assumed  a  most  daugerous  phase. 

The  two  objects  of  the  league  may  now  be  affirmed  to  be,  first,  the  subversion  of  the 
Queen's  .^ovc^reignty  over  the  northern  island  of  New  Zealand,  ud,  secoBdly,  tlw  prohl> 
hition  of  all  further  alienation  of  territory  to  the  Crown. 

As  regards  the  first  object,  the  more  advanced  partisans  of  the  Maori  king  now  dis- 
tinedy  dedare  that  the  Qneeo  of  England  may,  for  aught  they  know,  be  a  great  sove- 
reign in  her  own  country,  but  that  here,  in  New  Zealand,  she  shall  become  subordinate 
to  their  native  monarch,  from  whom  the  British  Governor  shall  take  his  iastmctions» 
The  utmost  conceded  to  the  Uueen  is  an  equal  standing  with  King  Potatao. 

The  absolute  prohibition  of  further  land  sales  is  a  neeessary  part  of  the  new  policy; 
for  it  is  plainly  seen  that,  unless  the  further  rnlonisation  of  the  country  can  be  put  a 
Stop  to,  the  Europeans  will  shortly  outnumber  the  natives  even  in  the  northern 
provinoss. 

The  general  sentissent  of  the  New  Zealanders  with  respect  to  their  territorial  posses- 
slons  entirely  hRrmonises  with  the  views  of  the  kins:; makers.  The  Maori  feels  kn  nly 
the  parting  with  bis  rights  over  the  lands  of  his  ancestors.  The  expressive  words  cf 
the  deeds  of  osaiioii  deolira  that  nnder  the  bright  son  of  the  day  of  sale  be  has  wept 
OTer  aad  bidden  adien  to  the  territory  which  he  cedss  to  the  CNecn*  It  is  in  vein  to 
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assure  him  that  the  laud  remains  open  to  him  upon  the  same  terms  as  to  the  Buropftan 
settler.  He  cannot  see  the  matter  in  this  light.  The  soil,  with  all  its  memories  and 
the  dignity  conferred  by  its  possession,  have  passed  over  to  Cke  stranger ;  and  in  its 
place  be  has  acquired  only  perishable  goods,  or  monej  iTbieh  It  speedily  dissipated. 
The  land-holding  policy  of  the  King  party  is  popular,  because  it  secures  to  tfWj  naknv 
the  occupation,  in  savage  iodependence,  of  extensive  tracts  of  wild  land. 

When  the  first  emigrant  sliipe  arrived  at  Port  Nicholson,  and  landed  their  hundreds 
of  colonists,  the  natives  are  said  to  have  wept  at  the  sight.  T!icy  had  hecn  told,  but 
had  not  believed,  that  the  foreigners  were  coming  to  settle  in  great  numbers  upon  the 
land  which  the  a[;eut  of  the  colonising  Company  had  just  acquired.  They  had  not 
realised  to  themselves  that  their  oonntry  was  about  to  be  occupied  by  a  civilised  race  ia 
such  force  as  to  be  able  to  hoM  its  ground  in  spite  of  native  resistance.  The  New  Zea- 
landers  had  always  been  fond  of  having  amongst  them  a  few  Europeans  dependent  on 
their  goodwill,  but  they  hvfB  to  remain  masters.  It  is  the  notion  of  the  King  party 
that  the  settters  in  New  Zealand  should  be  placed  much  on  the  same  footing  as  the 
European  squatter  in  a  native  village,  whose  knowledere  and  mechanical  skill  procure 
for  him  a  certain  amount  of  respect  and  influence,  but  whose  homestead  is  held  on  suf« 
ferance,  and  who  is  obliged  to  comport  himsdf  aooording ly.  Send  away  the  Govenior 
and  the  soldiers,'*  they  say,  "and  we  will  take  care  of  the  Pakchas.*' 

*  The  old  chief,  Te  Whero  Whero,  who  has  been  a  firm  ally  of  the  British  Govern* 

*  nent,  has  been  removed  by  his  relatives  of  the  new  liMStion  from  his  late  resldeiiee  aft 
Mangere  near  Auckland  to  a  place  called  Ngaruawahia,  at  the  confluence  of  the  Waika^o 
with  its  principal  feeder  the  AVaipa,  There  his  supporters  have  established  the  old  man 
(who  seems  to  lend  himself  unwillingly  to  the  farce)  in  a  kind  of  regal  state.  The  depu- 
tation despatched  from  Taranaki  to  solicit  support  for  W.  King!  wore  clothed  tat  tbo 
occasion  in  a  uniform  dress.  They  approached  in  military  order.  At  a  given  signal  all 
fell  on  their  knees,  whilst  some  one  in  a  loud  voice  recited  the  tf%t  *'  Love  the  Brother^ 
hood.  Fear  Gud.  Honour  the  King  !  '*  After  the  interview  the  deputation  retired, 
facing  towards  the  royal  prssence.  They  appear  to  have  been  well  drilled  in  tiiio 
ceremonial. 

The  absurdity  of  these  pretensions  does  not  reader  them  less  dangerous.  Unfortu- 
Bately  they  are  supported  in  ^  minds  of  the  natii^  by  an  overweening  opidon  of 
their  own  warlike  skill  and  resources.  It  most  bo  oonfaseed  that  the  imperfect  sucoeaa 
of  military  operations  in  New  Zealand  has  given  some  countenance  to  the  natives'  fixed 
opinion  of  their  own  superiority.  In  the  debates  of  the  Maori  council  at  Isgaruawahia, 
the  ezperienee  of  the  wars  agdnst  Hdtl  and  Rangihaeatni  nad  of  the  WangsnnI  war,  am 
constantly  referred  to  as  showing  how  little  isto  bofhaiod  Aom  tilO  ptOWSSi  and  the 
boasted  warlike  appUances  of  the  Fakeha. 

As  regards  the  further  alienation  of  territory,  the  received  interpretation  of  the  treaty 
of  Waitangi  recognises  rights  in  the  native  proprietor  which  must  oe  respeotcd,  however 
inconvenient  those  rights  may  prove;  but  it  would  not  be  politic,  or  safe,  or  right,  to 
submit  to  the  attempted  nsurpation  of  a  power  of  obstructing  the  settiemeai  of  the 
country  wldch  the  a^hnitted  interpretation  will  not  warrant.  The  treaty  seewes  to  tfao 
native  proprietor  the  right  to  part  with  to  the  Crown,  or  to  retain  for  himself,  lands 
which  are  his  own.  The  King  party  woult!  assert  a  national  property  in  or  sovereign 
right  over  the  remaining  native  territury,  and  are  ready  to  tjupport  all  opposition  to  laud 
B^es,  without  nioe  inqniry  respectiogt  mid  evm  without  reference  to,  the  nwffits  of  eadh 
particular  rase.  In  tiua  they  infiringe  at  onoe  npon  the  rights  of  the  Grown  and  of  tke 
native  proprietor. 

It  is  oy  no  mosns  meant  to  assert  dut  all  who  have  Joined  or  who  favour  tlio  Vutf  of 
the  Maori  King  propose  to  themselves  ends  so  dangerous  and  unjustifishle*  iVUnl— 

himself  is  probably  sincerely  aver«f»  to  any  proceedings  hostile  to  the  Government.  It 
is,  however,  uncertain  how  far  he  may  have  power  to  restrain  his  peopk»  and  it  is  undo* 
niable  that  sentimenis  quite  as  strong  as  those  above  deseribed  are  finely  ezprensni 
thron2;!iout  the  districts  south  of  Auckland,  and  may  be  Oipeeted  to  tbl^  tflO  ndtaOA  of 
a  large  part  of  the  powerful  tribes  of  Waikato. 

Such  then  is  the  party  to  whom  William  King  of  Waitara  is  looking  for  support,  and, 
it  is  to  be  feared,  with  some  prospect  of  success;  and  it  now  becomes  neesisary  to  givo 
some  explanation  of  the  origin  of  t'ic  pro^eut  disturb;inces  nt  Taranaki. 

Tlie  settlement  oi  New  Plymoutii  wa8  founded  in  Itiil  by  the  Plymouth  Company  of 
New  Zeidand,  which  subsequently  merged  in  the  New  Zeaknd  Company.  Thero  wwo 
at  that  ri[iiu  ijcarcely  any  natives  in  the  didtrict.  Some  had  fled  southward  to  Cook's 
Straito^  to  avoid  the  invading  Walkatoa.   Many  others,  who  bed  been  captured  on  the 
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Mofinfakf  of  theNgatiawa  stronghold  Pukerangiora,  still  remained  slaves  in  the  Waikato 
country.  Tlie  New  Zealand  Company's  agent  bad  purchased  of  the  resident  natives, 
with  the  assent  of  some  of  their  relatives  at  Port  Nicholaon  and  Queen  Cbarlotte^s 
Sonnd,  a  tnwt  of  ooantrj  estwidiog  from  the  8«far  Loaf  Iilaads  to  a  piam  called  T«* 
nivra,  between  three  and  four  miles  north  of  the  Waifara  River*  The  bloclc  extended 
about  fifteen  miles  along  the  coast,  and  contained  60,000  acres.  It  included  the  land 
now  the  subject  of  dispute.  After  the  arrival  of  the  settlers,  the  refugee  Isgatiawas  and 
nanmnitted  alavea  from  Waikato  began  to  retom  In  great  nnmbere,  and  dispvted  pos- 
pejsion  of  the  block  with  the  settlers.  So  completely,  hovrever,  vras  the  Waikato  right 
of  conquest  admitted,  that  their  permission  was  sought  and  obtained  by  the  returning 
Ngatiawas  before  they  ventured  to  set  foot  in  the  district.  The  Waikato  had,  however, 
previously  tranalenred  their  rights  to  the  Biitidi  Goremment  by  the  deed  of  osMion 
which  w  ill  be  presently  referred  to. 

In  1844  the  Land  Claims  Commissioner,  Mr.  Spain,  investigated  the  New  Zealand 
Company's  title,  and  rq[K>rted  in  hmmt  of  their  posebases  but  Oovemor  Fitsroj  took 
a  different  view  of  the  rights  of  the  absent  and  enslavid  Ngatiawa,  and  refused  to  conirm 
Mr.  Spain's  award. 

In  consideration  of  an  additional  payment,  the  returned  natives  coaseuted  to  sur- 
render a  small  block  of  3,500  acres,  eonipristog  the  town  site ;  and  within  these  narrow 
limits  the  British  5^pt:tlement  was  for  some  time  confinpr!.  Other  small  blocks  were  sub- 
sequently from  time  to  time  acquiredi  and  the  settlement  now  extends  for  a  distanoe 
along  tbe  eoart  of  abont  ftve  ndlM  in  esidi  Section,  i^rllt  and  souths  from  the  towik 
The  European  popnlatidtt  amonnta  to  upwards  of  S,600  souls,  greatljoatmunbering  the 
nsident  natives. 

The  northern  boundary  of  the  settlement  is  little  naore  than  four  miles  fi^m  Waitara  t 
bat  on  this  side  of  the  town  ibe  Crown  lands  are  intermixed  with  -tenritory  over  whieb 

the  native  title  has  not  been  extinguished.  A  singular  spectacle  is  here  presented  of 
peaceful  English  homesteads  alternating  with  fortified  pap,  which  command  the  road  to 
the  town  at  many  points,  unpleasaully  remindiug  the  spectator  that  the  savage  law  of 
night  still  rules  in  this  fair  district. 

It  need  scarcely  be  said  that  the  occupants  of  these  pas  do  not  regard  themselves, 
and  practically  are  not,  amenable  to  British  jurisdiction.  Since  1854  they  have  been  in 
Gontinnal  feud  amongst  thensdvesf  and  ttore  lias  iNNm  a  sneeessloQ  of  battles  and  of 
murders  in  close  prozimi^  to  Uie  settled  territory.  A  chief  has  been  daqghtered  on 
the  Bell  block  ;  skirmishing  natives  have  sought  cover  behind  the  hedgerows,  and  balls 
fired  in  an  encounter  have  struck  the  roof  of  a  settler's  house. 

These  fends  have  arisen  out  of  disputes  as  to  tiie  title  of  land.   One  native  fketloii 

has  been  steadfastly  opposed  to  the  alienation  of  territory  to  the  Crown  ;  the  other 
party  lias  been  not  less  passionately  determined  to  sell,  and  the  contest  has  been  as  to 
tbeir  right  to  do  so.  Tbe  sellers  naturally  carry  with  them  the  sympathv  of  the  colo- 
niste,  who  feel  that  an  extenrion  of  the  settlMaent  wonld  bring,  not  simfly  a  materid 
prosperity  which  tbifs  unfortunate  pirice  h^s  never  known,  hut  also  the  far  greater  blssSi> 
iocs  of  peace,  security,  and  the  prevalence  of  British  law. 

It  is  obvions  that  in  sodi  a  state  of  things  the  relations  of  tbe  two  rsees  thus  eteasly 
intermixed  must  be  full  of  peril.  The  embarrassment  to  the  Government  is  extreme* 
But  without  some  knowledge  of  the  native  charnrter  its  extent  will  not  be  fnll}'  appre- 
hended. Wheu  a  native  has  oftered  to  cede  land  to  tiie  Crown,  his  pride  (perhaps  the 
strongest  passion  of  a  chief)  is  committed  to  carry  the  sate  toto  elleet  against  all  oppo* 
sitioii,  and  it  may  be  equally  dangerous  to  the  peace  of  the  country  to  accept  or  refuse 
the  offer.  If  the  offer  be  accepted,  the  Government  becomes  involved  in  difficulties 
with  tbe  opposing  party ;  if  reftised,  tbe  sdler  wiH  seek  to  revenge  himsdf  upon  liis  op- 
ponent,  or  become  disaffected  towards  the  Government  that  has  put  a  slight  npon  Um, 
If  his  passion  does  not  turn  in  either  of  these  directions,  he  will  probably  persevere  in 
his  attempts  to  induce  the  Governor  to  purchase ;  thus  Iceeping  open  a  source  of  agita- 
tion and  peril.  Tsranalti  is  by  no  means  tbe  sole  seat  of  sneb  diffienlties*  At  tbe  pre* 
Bent  juncture  in  the  affairs  f  f  the  colony  the  Government  is  in  other  quarters  placed  in 
a  similar  dilemma,  and  is  in  the  greatest  danger  of  alienating  those  chiefs  who  are 
friendly  by  the  rigid  scrutiny  to  which  it  is  requisite  to  subject  their  offers  of  land. 
The  trnest  policy  would  be  a  fearless  administration  of  justice  between  tbe  contending 
parties.  Unfoiiunately  to  determine  absolutely  v^hnt  is  just  is  often  impossible  in 
these  cases,  and  were  this  otherwise  the  British  Government  is  not  in  a  position  to 
«Bfimse  lit  award. 
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In  Mardi,  18&9»  the  pretent  Governor  vbited  New  Plymouth,  and  on  the  8cb  of  that 

month  held  a  public  meeting  of  all  the  principal  chiefs  of  the  district,  the  native  secre- 
tary, Mr.  McLean,  actiog  as  interpreter.  The  proceedings  had  reference  to  the  esta- 
blishment of  Britisli  law  thronghont  the  Tsranaki  district,  and  In  the  oonree  of  Ua 
address  the  Governor  said,  "he  thought  the  Maories  would  be  wise  to  sell  the  land 
they  could  not  use  themselves,  as  what  they  retained  would  then  become  more  valuable 
than  the  whole  had  previously  been.  He  never  would  consent  to  buy  land  without  an 
undisputed  title.  He  would  not  permit  any  one  to  interfere  in  the  sale  of  land  unless 
he  owned  part  of  it ;  on  the  other  hand,  he  vonld  bay  no  man*a  kod  wittwat  Iiia 
content." 

Immediately  after  this  declaratkin  by  the  Governor,  a  Waitara  na(lTe>  named  Teira, 

stepped  fi  rward,  and,  speaking  for  himself  and  a  considerable  pavty  of  natives  owning 
land  at  Waitara,  declared  tlmt  ho  wi'?  de^irou?  of  rcdini^  a  block  at  the  mouth  of  the 
river  ou  the  buuth  bank,  lie  minutely  described  tine  boundaries  of  the  block,  stating 
that  the  claims  of  himself  and  his  party  went  beyond  those  limits,  but  that  he  purposely 
confined  his  offer  to  what  indisputably  belonged  to  himself  and  his  friends.  Being  a 
man  of  standing,  and  his  offer  unexpected  by  many  present,  he  was  listened  to  with  the 
freateat  attention,  and  oonckided  by  inquiring  if  the  Governor  would  bny  hia  land. 
Mr.  McLean  replied  that  the  Governor  accepted  the  offer  conditionally  on  Taint'e 
making  out  his  titlp.  Te  Tfira  then  advanced  and  laid  a  native  mat  at  the  Goveroor'a 
feet,  thereby  symboiicaiiy  placing  hia  land  at  his  Excellency's  disposal.  Teira's  right 
was  denied  by  none  except  a  native  named  FlMra,  wlio  informed  the  Governor  fimk 
TeTeira  could  not  sell  without  the  consent  of  WeteriVi  and  himself.  Teira  replied  that 
Weteriki  was  dying  (he  is  since  dead),  and  that  Paora  »as  bound  by  the  act  of  his 
relative,  Hemi,  who  concurred  in  the  sale.  William  King  then  rose,  but  before  ad- 
.  dressing  the  Governor  said  to  Itis  people  s— "  I  wish  only  to  say  a  few  words,  and  then 
we  will  depart  "  Then,  taming  to  the  Governor,  he  said:  "  Listen,  Governor  !  Not- 
withstanding Teira's  offer,  I  will  not  permit  the  sale  of  Waitara  to  the  Fakeha.  Waitara 
ia  in  my  hands.  1  will  not  give  it  op ;  <  tortj «  £ofv,  e  kon  («.«•  I  will  not,  I  wUl  not,  I 
will  not).    1  have  spoken      and  thereupon  abruptly  withdrew  with  his  people. 

William  King  was  one  of  the  Nagatiawa  who  had  retired  to  Cook's  Straits,  whence 
he  returned  to  Taranaki  in  1848.  Though  a  well-born  chief,  his  land-claims  are  not 
oonsiderable,  and  lie  chiefly,  if  not  wholly,  to  the  north  of  Waitara.  On  his  return  to 
Taranaki,  being  atill  in  fear  of  the  Waikatos,  be  applied  to  TLimati  Raru,  Teira's  father, 
for  permission  to  bnild  a  pa  on  the  south  bank,  which  was  granted.  He  put  up  his  pa 
aeeordioglj  dose  to  one  occupied  by  Tdra*8  party  ;  but  his  enltlvattona  are  on  the  noitli 
aide  of  the  river.  Rawiri  Raupongo,  Tamati  Raru,  Retimana,  and  the  other  membere 
of  Teira's  party,  have  cultivated  the  block  sold  to  the  Governor;  but  King  has  betri 
joined  by  a  number  of  natives  wiio  have  gathered  about  him  siuce  his  settlement  at 
Waitua,  and  theie  men  have  encroadicd  with  their  enltivations  nponthe  proper  ownera. 
This  has  been  a  source  of  dissension,  and  one  renson  determining  the  sellers  to  part  with 
their  land.  King's  particular  followers,  who  have  been  enjoying  the  use  of  the  land 
without  any  claim  to  share  in  the  proceeds  of  its  sale,  naturally  support  him  in  hia  ttp' 

W.  Eingi's  aiguments  against  the  sale  of  the  land  are  stated  by  the 
Diftmt  Land  Commissioner  in  the  following  terms:—* 

W.  KingI  avowed  his  determination  to  oppose  the  sale,  withont  advandng  any 
reason  for  so  doing.    Upon  which  I  put  a  series  of  qoettioM  to  himi  vhieii  I  oalled 

npon  the  Rev.  Mr.  Whiteley  to  witness,  viz.— 
Q.  Does  the  laud  belong  to  Teira  and  party? 
A.  Yes ;  the  land  is  theirs,  but  I  will  not  let  them  sell  it. 

Q.  Why  v  il!  ynu  oppose  their  selling  what  is  their  own? 

A.  Because  1  do  not  wish  that  the  land  should  be  disturbed,  and,  though  they  have 
floated  it,  I  will  not  let  it  go  to  sea. 

Q.  Show  me  the  correctness  or  justice  of  your  opposition. 

A.  It  is  enough  ;  Parris,  their  bellies  are  full  with  the  -^ight  of  the  money  you  have 
promised  them,  but  don't  give  it  to  them.  If  you  do,  I  won't  let  you  have  the  land, 
fmt  will  take  it  and  etUtivate  it  myself. 

This  pettjr  dispute  was  the  proximate  catise  of  the  war*  The  Governor 
gave  <«den  that  the  land  piurchased  from  Teira  should  be  sorreycd  for 
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sale,  and  gave  instraofcioiis  to  tHe  officer  commanding  the  tooopB  at  New 
Plymouth  to  protect  the  sorveyoni,  and  to  pvodaim  martial  law  if  lie 

should  consider  It  It  sh  able  to  do  so. 

W.  Kiogi  and  his  followers  having  forcibly  interfered  with  the  survey, 
Lieut.-Col.  Murray  nmde  use  of  the  discretionary  power  entrusted  to  Lim, 
and  placed  the  di.strict  under  martial  law  on  the  22nd  February,  1860. 
Colonel  Gold  arrived  soon  after  with  reinforcements,  and  assumed  the 
cummaud.  The  "wholo  military  force  at  Taranalci,  however,  at  that  period 
amounted  to  no  more  tliau  iiiO  luen.  With  this  force  Colonel  Gold 
attacked  a  junaUpay  wbich  W.  Kingi  had  built  within  the  limite  of  the 
dispnted  land.  The  pa  was  abandoned  during  tlic  niul  t,  and  destroyed 
on  the  following  morning. 

On  the  24th  March  information  was  received  that  the  Tarauaki  tribe, 
who  inhabit  the  country  at  the  base  of  Mount  Egmont  and  south  of  New 
Plymouth,  were  about  to  niako  an  attacl<  ripon  the  town.  On  the  27th 
they  arrived  at  Omata,  within  :ibout  4  miles  of  New  Plymouth,  where 
they  erected  two  pas.  On  tlie  following  day  a  body  of  troops  marched 
out  by  one  road  and  militia  and  volunteei'S  by  anoLher,  for  the  purpose  of 
bringing  in  some  settlers  who  had  remained  at  Omata,  and  who  were  sup^ 
posed  to  be  in  danger.  Both  bodies  weie  soon  engaged,  and  the  militia 
and  Yolnnteers  particularly  distingaiehed  themselyesi  and  inflicted  consi* 
derable  loss  on  m  enemy.  Just  before  dark  Obtain  Cracroftf  of  H.M.S* 
Kiger,  with  a  part  of  his  ship^s  company,  made  a  gallant  attack  upon  one 
of  the  pas,  of  which  he  obtained  possession,  almost  without  resistance, 
the  enemy  being  taken  completely  by  surprise.  On  the  29th  the  Tara- 
nakis  retired  to  Warea,  about  25  miles  south. 

In  the  latter  end  oF  April  Colonel  Gold,  liaving  received  reinforcemeuts 
from  Auckland,  inarched  to  Warea  with  about  450  men,  including  artil- 
leiy  and  naval  brigade.  The  numerous  deep  and  swampy  ravines  which 
intersect  the  whole  face  of  the  country,  generally  at  right  angles  to  the 
coast  line,  render  the  sea^beach  itself  the  only  practicable  line  of  march 
for  troops,  except  in  the  immediate  neighbourhood  of  New  Plymouth, 
where  some  of  them  arc  rendered  passable  by  means  of  bridges.  This 
peculiarity,  as  well  as  the  dense  masses  of  high  fern  and  flax  which  cover 
the  country  outside  of  the  forest,  is  very  favourable  to  the  Maories,  who 
are  excellent  skirmishers,  and  kuow  well  how  to  take  advantage  of  the 
natural  features  of  their  country.  On  this  occasion,  being  either  taken  by 
surprise,  or  not  having  t^uite  made  up  their  minds  what  course  they  should 
adopt,  they  offered  no  resistance,  and  the  troops  returned  to  New  Plymouth 
after  destroying  several  pas. 

Tn  the  same  month  a  reinforcement  of  500  men  arrived  from  Auistralia, 
'  and  an  entrenched  camp  was  established  near  the  mouth  of  the  river 
Waitara;  and  garrisoned  by  a  small  detachment* 

In  June  W.  Kingi  built  and  occupied  a  strong  pa  in  a  commanding 
position,  about  2,000  yards  from  the  camp,  very  near  the  boundary  of 
the  disputed  land.  The  communication  between  this  pa  and  the  forest  in 
rear  was  seciu-ed  by  a  chain  of  smaller  pas,  all  of  which  were  occupied 
by  the  enemy. 

Some  of  W.  Kingi's  followers  having  assumed  the  offensive,  by  firing 
upon  a  reconnoitring  party,  it  was  decided  that  an  attack  should  be  made 
VOL.  VI.  2  b 
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upon  tlie  pa.  Accordingly,  on  the  '27tli  June,  a  force  of  about  860  men, 
under  the  command  of  Major  Nelson,  40di  Begiment,  marched  oat  of  the 

camp  with  the  intention  of  surrounding  and  capturing  the  pa.  "With  this 
object  Major  Nelson  divided  his  force  into  three  detachments,  one  of 
%vhich,  accompanied  by  two  24-poimder  howitzers,  "was  to  attack  the  pa 
in  front,  while  the  other  two  were  to  turn  both  flanks,  and  cut  off  the 
retreat  of  the  enemy.  Unfortunately  the  force  emj)loyed  was  very  much 
too  small  for  the  purpose.  The  howitzers  failed  to  eftect  a  breach  in  the 
pa,  and  the  detachments,  being  too  far  apart  to  afford  each  other  support, 
were  unable  to  reply  effeotiydy  to  the  close  and  deiitructive  fire  whi^ 
was  maintained  by  the  enemy's  sldrmishers  in  the  high  fern.  The  troope 
were  at  length  compelled  to  retreat,  with  the  heavy  loss  of  BO  killed  and 
34  wounded. 

At  that  date  the  military  force  at  Taranaki  amounted  to^ 

Troops  and  naval  brigade  .  .  .  •  * .  1,188 
Militia  and  volunteers        •       •       •       •       «  573 


Total      .       .      •      .  1,761 
comprising  about  1,500  effectives. 

Colonel  Grold  soon  afterwards  left  the  colony,  on  his  promotion  to  tihe 
rank  of  Major-General.  In  a  speech  addressed  to  the  oflkeis  of  his  xegl* 
ment  on  parting  he  used  the  following  words 

I  need  scarcely  now  inforui  you  that  the  reasons  for  my  not  being  allowed  to  attack 
William  King  for  a  considerable  period  were  political  ones;  nor  need  I  say  that  I  do 
not  rej;jret  having  foregone  my  own  aggrandisement  and  tclnl  as  a  military  officer  in  the 
eyes  of  the  world,  rather  tbaa  risk  some  2,000  women  aod  children  being  barbarously 
nmrdered  bj  a  sudden  nocturnal  onslaught  of  the  feroeloni  and  bloodtliinty  lavages, 
concealed  in  the  doeely  approximating  boih. 

1  think  it  is  only  due  to  an  officer,  wliose  conduct  was  the  object  of 
persistent  and  unceasing  depreciation  on  the  part  of  the  newspaper  press 
of  New  Zealand  and  Australia,  to  say,  that,  whilst  it  is  more  than  doabtfol 
whether  any  effort  on  his  part,  with  the  very  limited  force  at  his  com- 
mand, could  have  done  anything  material  towards  reducing  the  Maories 
to  submission,  it  is  certain  that  for  the  thoughtful  and  provident  care 
with  which  lie  watched  over  tlio  safety  of  the  lives  and  property  of  the 
settler?:,  he  merited  from  them  a  measure  of  gratitude  which  he  was  far 
fl'om  receiving. 

When  the  intelligence  of  the  unfortunate  attack  on  Puketakaiiere 
roached  Melbourne,  Major-General  I'ratt,  C.B.  commanding  U.  M.  forces 
in  Australia,  determined  at  once  to  proceed  to  the  seat  of  war,  taking  jnik 
him  every  available  soldier.  The  colony  of  "Victoria  was*  with  the  eona&il 
of  its  government,  entirely  denuded  of  troops,  and  the  other  Australiaa 
colonies  very  nearly  so.  Tlicse  troops  were  despatched  as  rapidly  as 
possible  during  the  month  of  July  to  Taranaki,  \vliere  the  General  and 
staff  arrived  on  the  3rd  August.  The  force  at  the  scat  of  war  at  that 
time  occiTpierl,  ])csideF:  the  town  of  New  Plymouth,  four  detached  post?, 
two  of  which  were  to  the  north  and  two  to  the  south  of  the  ttnvn.  Tliose 
on  the  north  comprised  an  entrenched  camp  on  the  left  bank  of  the 
Waitara,  one  mile  from  its  mouih  and  about  ten  from  New  Plymouth,  and 
a  bIock-hou8e>  commonly  known  as  the  Bell-block  Stockadci  at  the  Tillage 
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of  Hua,  about  four  miles  from  the  town.  There  was  also  a  block-house  at  . 
the  moutli  of  the  Waitara,  which  was  garrisoned  from  the  camp. 

The  posts  on  the  south  were  the  Omata  Stockade,  about  four  miles 
IVom  New  Pljmioutli  and  a  little  inland,  and  an  euirenched  camp  on 
Waireka  Hi]],  al)out  a  mile  beyond  Omata,  and  separated  from  that  post  by 
u  deep  and  densely  timbered  ravine,  which  rendered  a  considerable  force 
and  extraordinary  precautions  necessary  in  escorting  provisions  and  am- 
munition'to  the  camp.*  Within  the  town  itself  yrere  two  small  but  1 
strong  forts,  Marsland  Hill  and  Fort  Elliott,  and  it  was  partly  surrounded  \ 
by  a  chain  of  small  block-houses,  but  was  unprovided  with  a  continued 
enceinte  of  any  kind;  and  as  the  forest  approaches  within  a  very  short 
distance  of  it,  and  many  deep  and  precipitous  gullies,  the  sides  and 
bottoms  of  which  are  thickly  clothed  with  fern  and  scrub,  extend  from 
the  l)ush  through  the  line  of  posts  into  the  town  itself,  the  continued 
presence  there  of  a  large  body  of  troopg  was  indispensably  necessary  to 
guard  against  a  night  surprise,  in  which  the  town  would  have  been  burnt 
and  the  women  and  children  in  all  probability  murdered. 

The  total  armed  force  at  the  disposal  of  the  Major-General  at  this  ' 
period  amounted  to  a  little  over  2,000  rank  and  iUe,  including  the  naval  [ 
brigade  and  all  the  men  borne  on  the  muster-roll  of  the  volunteers  and 
militia.  From  these  last  must  be  deducted  a  large  proportion  necessarily 
employed  in  civil  capacities,  as  boatmen,  sailors,  carters,  bakers,  butchers, 
&c.  leaving  about  2,000  for  the  whole  available  force.  Of  this  mmiber 
little  less  than  one-half  were  stationed  in  the  various  outposts,  and  so 
large  a  proportion  of  tlic  remainder  was,  as  above  explained,  compelled  to 
remain  in  the  town,  that  only  about  500  rank  and  file  could  be  depended 
upon  as  available  for  active  military  operations  at  any  distance  from  the 
town,  except  immediately  in  front  of  the  Waitara  Camp,  where  they 
might  have  been  temporarily  reinforced  by  a  part  of  its  garrison.  It  was 
found  quite  impossible  to  obtain  accurate  information  as  to  the  strength 
of  the  Maories  actually  in  arms  in  the  vicinity,  but  they  were  generally 
estimated  at  from  1,700  to  1,800,  of  whom  it  was  supposed  that  about  . 
one-half,  consisting  of  the  Ngatiawas  under  Wiremu  Kingi,  and  the 
Waikato?!,  had  their  head  quarters  in  the  Waitara  district,  their  most 
advanced  post  being  L'likefakanere ;  while  the  remainder,  comprising  the 
Taranaki  and  Ngatiruanui  tribes  were  engaged  in  an  attempt  to  invest 
the  Waireka  camp  on  the  south,  by  means  of  long  lines  of  rifle-pits  sup* 
ported  by  pas.  The  base  of  operations  of  both  these  parties  was  the 
dense  and  almost  impenetrable  forest,  which,  spreading  from  the  elopes  of 
Mount  Egmontt  covers  a  great  part  of  the  province  of  Taranaki,  and 
stretches  all  along  .the  coast  line  to  within  a  short  distance  of  the  sea-shore. 
For  njany  miles  north  and  south  of  New  Plymouth,  this  great  forest  is 
only  separated  from  the  sea  by  a  narrow  belt,  varying  from  one-and-a-half 
to  four  miles  in  widtli,  of  land  either  nalnrally  free  from  timber  or  arti- 
ficiall}'  cleared.  A  comparatively  small  portion  even  of  this  contracted 
space  is  under  cultivation,  the  rest  being  generally  covered  with  very 
thick  fern,  often  from  5  to  10  feet  in  height,  interspersed  with  brambles* 
The  whole  face  of  the  country  Is  intersected  by  a  network  of  wide,  deep, 
and  often  precipitous  ravines,  generally  swampy  at  the  bottom,  and  their 

*  See  Map,  PJate  I. 
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two  8  and  two  10-inch  mortars  which  had  just  arrived  from  England,  were 
moved  to  the  front  and  phicod  in  position.  At  11  a.m.  the  enemy's  white 
flag  w  as  lowered,  and  a  red  one  hoisted,  upon  which  firing  recommenced 
on  both  sidea. 

On  the  night  of  the  16th,  a  last  attempt  was  made  to  deatroy  the 
head  of  the  8iq>,  wbuik  was  defeated  by  the  exploeion  of  an  84nch  shell 
which  had  been  attached  to  the  sap«roller  for  ibat  purpose. 

On  the  18th  the  enemy  finally  lued  for  peace,  and  the  war  came  to 

an  end. 

The  Wnikato?,  having  agrot  d  to  give  up  the  Avhole  of  the  arms  and 
plunder  they  hud  taken,  rotinin  d  to  their  own  country  accompanied  by 
Wiremu  Kingii  whose  immediate  Ibiiowers  came  in,  and  made  submission. 

Mr.  RiDOWAT :  It  wm  ttatad  by  Mr.  BoxttNi  In  th*  Hovm  of  ConisMmf  tha  olliar 

night  that  the  war  was  raging  fiercely  in  New  Zealand  now.  I  ihottld  like  to  atk 
Captain  Pasley  whether  it  is  in  his  knowledge  that  «uch  is  the  fact? 

Captain  Pasl£Y  :  I  do  not  believe  there  is  any  war  iu  Xvew  Zealand  ut  present.  The 
Attttnlim  mail  hav  jut  arrived,  and  there  i§  nolbiog  about  it  in  that;  on  the  contrary, 
trerything  appears  quite  quiet. 

Mr.  RiDOWAT  :  [  am  pretty  well  up  in  New  Zealand  affairs,  and  I  beg  to  ttate  that 
the  aaaertioni  which  ba^e  boen  made  with  reference  to  the  prevalence  of  war  In  New 
Zeaiaad  aro  totally  without  fottndation.  General  Pratt  liaa  accomplisheil  the  defeat  of 
the  nativcf.  There  has  he^n  no  war  in  New  Zealand  since  the  arrival  of  General  Ca« 
meron.    If  the  time  wonid  permit,  1  would  have  asked  some  more  queatitms. 

Mr.  FiTscwaAL*  Fotramt  What  it  the  greataat  nemher  of  aatifea  that  etMrinet 
our  troops  during  the  recent  war  ? 

Captain  Paslky  :  It  is  impossible  to  state  exactly.  It  is  supposed  that  the  nnmber 
of  natives  engaged  in  the  operations  just  detailed  was  about  2,0U0.  It  is  iiupossibie  to 
tay  whether  ^e  whole  of  tiie  2,000  were  aetnaUy  engaged  in  action  on  any  one  oeeaaioii. 

Mr.  FosTKR  :  Did  you  ever  hear  it  computed  v/hnt  number  of  men  the  nativca  COlld 
bring  into  the  6eld  at  once — I  do  no  not  mean  in  the  late  war,  but  in  future  ? 

Captain  Pablbt  :  It  would  depend  ntfirely  on  the  union  of  the  tribes,  which  is  a 
very  unlikely  thing  to  take  plaee.  In  the  fint  place*  the  Ngapuhi  tribe  and  its  chiefii 
appear  to  be  ns  firm  friends  of  ours  as  ever  they  were,  and  they  constitute  one  of  the 
most  numerous  and  powerful  of  the  Maori  tribes.  Taking  the  population  of  the  northern 
laland  aoath  of  Andcland,  that  is,  ozdoaiTe  of  the  Ngapnhis,  it  n^ght  be  abont  40/100 
altn2;e"hf'r,  and  probably  one-third  would  be  adult  males. 

Mr.  RioawAY:  I  can  state  that  the  population  of  adult  males  in  New  Zealand  is 
30,000  ;  indoding  men,  women,  and  children,  56,000.  The  Europeans  were  70.000, 
«nd  lince  then  the  a^gnientation  of  the  Bfitiih  forces  haa  eonaidenhly  inoveaaed  that 
namher. 
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Fhday,  April  lltb,  1862. 
Majob-Genekal  the  Hon.  JAMES  LINDSAY,  MJ?.,  in  the  Chair. 


THE  WAR  IN  NEW  ZEALAND. 
By  Gap  IAIN  C.  Pasls¥>  £  J2. 

FART  n. 

In  a  paper  which  I  had  the  hoDOUr  to  read  before  this  Institution  a  few 
-weeks  since,  I  gave  a  ehort  acooant  of  the  histoiy  of  New  Zealand  down 

to  the  conclusion  of  the  recent  war.  I  propose  on  the  present  occasion  to 
offer  a  few  observations  on  the  character  of  warfare  in  that  country,  on  ^ 
the  kind  of  arms  that  the  natives  use,  with  tlicir  reajsons  for  adopting 
them,  and  on  the  peculiarities  of  their  defensive  works,  which,  although 
inapplicable  to  Eui'opean  warfare,  are  well  deserving  of  consideration  as 
evincing  a  uatural  aptitude  for  war  on  the  pai  t  of  the  Maories  which 
would  be  xemarkable  in  my  nation,  and  the  ezisteaoe  of  wbkb  amongst 
a  people  so  recently  rescued  from  total  barbarism  is  probably  unpa- 
xalieled. 

A  great  deal  has  been  said  of  the  apparent  absurdity  of  a  considerable 
number  of  troops  being  kept  as  it  were  at  bay  by  a  not  very  numerous 
.  body  of  semi-savages.  In  a  leading  nrtide  dated  the  20th  December, 
1860,  "  The  Times "  contrasts  the  two  pictures  of  British  prowess  pre- 
sented on  the  one  hand  by  the  small  allied  force  (chiefly  British)  dictating 
terms  of  peace  to  the  Chinese  Emperor  "  on  the  very  walls  of  a  capital 
containing  2,000,000  of  inhabitants,"  and  on  the  other,  by  a  force  of 
3,000  e&otiYQ  men  commanded  by  a  Teteran  general,  and  with  an  nn- 
Qsoally  large  number  of  .colonels  and  other  officers  amply  equipped  with 
artillorj  and  with  all  the  mnnitions  of  war»  drawioff  its  supplies  by  sea, 
and  backed  by  a  BritI  li  fi  t  of  /ix  ships  of  war,  which  can  hardly  hold 
its  own  against  a  horde  of  naked  savages  never  exceeding  600,  and  now 
probably  reduced  to  some  120;  armed  with  wretched  flint  and  steel 
muskets  and  tomahawks,  unprovided  with  the  scantiest  apparatus  of  war- 
fare, and  almost  destitute  of  subsistence."  The  writer  trees  on  to  say  that 
a  force  of  1,000  men  under  General  Pratt  "  had  already  declined  the  siege 
of  a  pa  of  somewhat  more  than  average  strength." 

As  an  evidence  of  the  recklessness  of  assertion  which  characterised  the 
article  in  question,  I  will  simply  observe,  that  the  number  of  effective 
troops  (inclttding  Naval  Brigade)  at  tibe  disposal  of  Gen^^  Pratt  at  the  . 
period  referred  to  was  just  one-half  of  the  number  stated ;  that,  so 
far  from  there  being  an  unusually  large  number  of  colonels  and  other 
oflicers,"  the  force  laboured  under  the  rlisadvantage  of  possessing  unusually 
few  officers  of  ail  ranks }  and  finally  that  the  force  under  General  Pratt, 
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596     DESCRIPTION  OF  THE  OMATA  STOCKADE,  TABANAKI 


Fig.  1  shows  a  view  of  the  outsido  of  iho  f^tockade,  taken  from  the  foot 
of  the  slope  on  the  north  side  of  the  buiidiDg. — The  diu  h,  as  shown  liere, 
surrounds  the  stockade,  the  outer  edge  or  counterscarp  being  distant  on  an 
average  about  thirty -two  feet  from  the  outside  of  the  stockade.  Its  fonii 
is  an  oblong.   A  section  of  it  is  §hoim  in  fig.  3. 

Bough  wooden  steps  lead  from  the  drawbridge  to  the  entrance -gate. 
The  drawbridge  has  a  spaa  of  ten  feet,  and  works  upon  strong  hinges  at 
the  end  nearest  the  gateway.  It  is  constructed  so  as  to  be  as  light  as 
possible,  consistent  with  the  requisite  strength  for  bearing  the  ordinary 
traffic  and  the  provisions,  &:q.  which  had  to  be  taken  aci'oss  it.  By  ro]>es 
fastened  to  its  front  edge,  and  ninning  through  blocks  on  the  top  of  the 
inner  posts,  it  is  elevated  at  night  to  a  perpendicular  position,  thus  serving 
to  prevent  ingress  or  egress.  A  light  moveable  handrail  on  each  side 
(withdi'awn  at  night)  prevents  accident  in  crossing  the  bridge. 

It  will  be  seen  that  the  bastions  are  of  two  stories  eadi|  being  \oc^ 
holed  on  all  four  sides  of  both  stories.  The  lower  part  of  each  is  a 
sleeping  apartment.  The  npper  is  the  poet  for  the  sentries  at  night  and 
in  bad  weather. 

The  roof  <»f  the  liastion  is  raised  clear  of  the  wall-plate,  and  is  made  to 
project  a  foot,  or  rather  more,  beyond  the  wall  of  the  building".  Tliis 
arrangement  admits  of  the  sentries  keeping  a  good  look-out  all  round,  yet 
j)rotects  them,  to  a  great  extent,  from  the  weather ;  and  further,  allows  of 
tiring  tlu'ough  the  space  between  the  roof  and  the  wall-plate,  when  more 
conyenient  to  do  so  (as  was  often  foond  at  long  ranges)  than  through  the 
loopholes.  The  other  parts  of  the  bnilding  have  a  single  row  of  loopholes 
oi£ly.  The  roof  of  the  sides  and  ends  of  the  building  is  made  to  project 
abont  a  foot  beyond  the  outside^  so  as  to  make  it  extremely  difficult  to 
scale. 

The  entrance-gate  is  made  of  two  thicknesses  of  "  heart  of  pino  " 
timber,  each  2  J  inches  tliick,  tlie  outer  running  up  and  down,  the  inner 
diagonally,  and  strongly  nail*  i  1  »2^<'ther  with  spike  nails,  rivetted.  It 
forms  a  solid  dooj-  five  inches  thick.  The  jambs  and  sills,  of  heart  of  pine, 
are  12  inches  by  9  inches.  The  jambs  are  sunk  5  feet  iiiLu  the  ground; 
the  whole  framed  together  and  well  fastened  to  the  building  on  each  side. 
The  hinges  form,  at  the  same  time,  the  fastening  to  the  gate ;  they  are  , 
stout  iron  bands,  extending  across  the  door,  and  fitting  over  a  staple  with 
an  eye  (driven  into  the  door-jamb),  and  are  there  secured  by  dropping  an 
iron  pin  thi-ough  the  eje. 

Tlie  signal  staf!'  is  erected  outside,  ljui  worked  from  within  the  buildinG:. 
It  is  one  siuL^le  young  tree  00  feet  long,  sunk  6  feet  in  the  ground,  and 
properly  secured  by  stays,  guys,  The  yard  is  24  feet  long.  Tlio 

signal  balls  are  of  wicker  covered  >vith  canvass.    Thci'e  is  au  easy  code  for 
using  them. 

The  small  staff  is  quite  unconnected  withsi^ials,  and  is  for  a  British  flag. 

Fig.  2  ^ows  €hnomd-2)lan.^*rhB  stockade  is  on  the  site  of  an  old  natire 
war  pah,  called  Kga-ture,  or  the  knees;"  The  situation  being  that  best 
fitted  of  any  in  the  district  for  a  post,  it  was  necessary  to  adapt  the 
building,  boUi  as  to  dimensions,  mode  of  construction,  and  other  matters^ 
to  the  local  circumstances. 

The  outer  part  is  constructed  either  of  trunks  of  small  trees  entire,  or 
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A  Rctohition  has  been  put  into  my  bands,  to  return  thanks  to  tba  Aaditon  for  their 
aunricest  and  that  the  following  gentlemeo  be  elected  for  the  ensuing  yeuf:^ 

Thomas  Smith,  £aq.  (re«elected).  U.  F.  Downss,  £sq. 

Captain  J.  E.  A.  Dolby.  Henry  Elliott,  Esq. 

I  think  the  Members  of  the  United  Service  Institution  are  very  much  indebted  to  any 
gmOemen  who  engage  themselves  in  the  ditagreeftble  task  of  verifying  figures  and 
facts,  and  therefore  you  ought  to  give  them  no  ordinary  tbuka  for  a  Woric  of  that 
kind}  which  is,  I  tbmk,  dutasteful  to  almost  everybody* 

General  Bowabob* 

1  beg  to  twoBd  that  RMdolloB* 

Th«  Refoliitioii  was  pat  and  carried  unanunoiuly. 

VI.  Colonel  P.  J,  Yorke,  F.R.S.— 

The  ohjcct  of  the  Resolution  that  I  have  to  propose,  is  to  enable  the  Councit, 
to  carry  out  the  recommendation  in  the  latter  part  of  the  seventeenth  paragraph 
of  tibe  Report.  In  the  course  of  last  year  a  very  important  and  valuable  pneent 
was  made  to  the  Institution  by  Mr.  Walter  Hawkins,  who  had  been  a  great 
collector  of  coins  and  medals.  He  bequeathed  the  whole  of  that  coUectioo  to  this 
IMtutioii.  A  part  of  that  collcctton  eontitted  of  the  electro-type  copiea  of  certein 
gems  and  coins.  The  Queen's  College,  Cork,  had  previously  become  possessed  of  a* 
set  of  these  electrotype  copies.  That  collection  was  unfortunately  lost  in  a  fire,  and 
the  College  of  Cork  are  now  very  anxious  to  obtain  poitetaion  of  our  collection  of 
flieetrotype  ccqtiea.  Of  this  collection  about  600  specimens  are  copies  of  gems,  and 
the  remainder  are  copies  of  Greek  and  Roman  coins.  Some  of  the  electrotype  copies 
are  from  originals,  which  will  still  remain  in  our  possession.  It  has  been  thought  by 
tbo  (kHiMCiL  that  we  could  very  well  spare  this  collection.  It  is  a  ooUeetion  inot« 
appropriate  to  a  college  than  it  is  to  an  institution  like  ours.  There  is  no  direct 
connection  between  the  objects  of  that  collection  and  the  objects  that  we  propose  in 
fhfs  Imtltntlon.  We  therefore  wish  to  ask  the  Meeting  to  authorise  the  Council  to 
dispose  of  thib  collection  of  electrotype  copies  of  gems  and  coins  to  the  Cork  College* 
We  think  we  shall  by  that  means  accommodate  a  very  meritorious  and  useful  college 
in  IreUmd,  and  be  doing  considerable  good  to  onrselTes,  by  adding  the  sum  we  shall 
acquire  from  the  sale  to  our  own  capital.  I  therefore  move  this  Resolution.  *'  That 
this  Meeting  authorise  the  di-'po'^Bl  to  the  authorities  of  the  Queen's  College,  Cork,  of 
the  collection  oi  the  electrotypes  of  antique  coins  and  gems  bequeathed  to  the 
Inttibitioii  by  the  kte  Walter  Havkinay  Kaq.,  F.&A. 

Lieuteiiaiit*Geiwral  Fox— 

I  beg  leave  to  second  that  motion,  being  a  little  interested  myself  in  coins.  We 
certainly  ought  not  to  think  of  collecting  coins,  though  what  we  have  got  we  may 
Tery  well  keep. 

Captain  A.  C.  Tupper.— 

I  quite  agree  with  Colonel  Yoike  in  all  he  .has  said.  It  is  a  Afit  that  the  eoUectlon 

is  of  very  little  use  to  us. 

Comiiiaiider  GABDiirkii,  R.N^ 

How  win  tbto  proceeding  be  eoniisteiit  with  fhe  donatfoh?  Will  It  be  a  sale  or  a 
gUtf 

♦ 

Colonel  YoKKE.— 

It  will  be  a  sale.  Th^  is  Ao  limitaUea  in  Mr.  Hawkioa'  beqitcst  to  the  '"T»<t\tfionx 
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Commander  Gardiner,  U.N. — 

It  seems  to  me  a  strange  thing  to  take  a  bequest  aod  then  convert  it  into  money. 
Colonel  YoRKE.— 

It  is  a  very  small  part  of  the  bequest  we  part  with.  The  coins  we  retain :  it  is  only 
tiie  eoptot  wc  propote  to  dtopoae  of. 

The  Reioliiliaii  was  then  put  and  einied. 

The  Chaiemam  attnouncod  Ihat  the  bunness  of  the  Meeting  wai 

concluded. 

Admiral  Sir  FREDERrcK  Grey  having  quitted  the  Chair,  Lieutenant 
General  Fox  took  the  vacant  beat  aad  proposed  a  vote  of  thauka  to  Sir 

Fridbrick  Ghet. 

♦  '  _ 

Captain  Fi8HBoi7aHB>  R»N^ 

I  have  much  pleasure  in  fcconding  the  Resolution  which  has  been  proposed  by 
Omuil  FSoK. 

The  Resolution  was  carried  with  acclamation. 

Admiral  Sir  Frederick  Grey — 

Gentlemen,— I  believe  it  is  in  accordance  with  the  custom  at  these  meetings  that  I 
should  addre&s  to  you  a  few  remarks.  When  your  Chairman  came  to  me  and  in- 
formed me  that  tiie  Council  had  selceted  ne  to  take  the  efaafar  upon  tUs  oeeasioo,  I 
felt  ver>-  naturally  that  there  were  many  members  of  the  Institution  rvho  v,-oi)M  be 
better  qualified  to  take  that  duty  upon  them.  But  I  should  be  sorry  to  h&ve  had  it 
supposed  that  I  took  so  little  interest  in  the  welfare  of  this  Institution  as  to  refuse  a 
jtcquest  thoa  eaunjtd  to  me. 

Gentlemen, — we  meet  this  year  under  circumstances  very  different  ftfom  those  of 
last  year.  Last  year  you,  in  common  with  the  whole  people  of  this  mighty  empire* 
were  mourning  over  the  lo«s  of  that  great,  and  goad,  and  yAm  Prince  who  had  not 
loog  before  been  removed  from  among  us.  He  vras  always  one  of  tihe  ftnt  to  promote 
the  interests  of  science  and  the  welfare  of  the  country.  He  was  a  patron  of  thb 
Institution.  His  loss  we  then  regretted,  and  we  sympathised  with  the  sorrows  (tf  oor 
Queen,  epon  whom  the  lieavieat  blow  that  can  Ml  upon  any  loving  Iwut  bed  MeB. 
We  now  meet  under  happier  auspices  AVe  have  lately  joined  in  welcoming  to  oor 
shores  a  Princess  descended  from  the  same  northern  race  from  whom  we  have  sprung, 
adorned  wtUi  all  those  (Qualities  and  charms  which  are  calculated  to  do  honour  to  the 
btgh  station  in  whidi  the  was  born,  and  to  the  still  higher  station  to  which  the  la 
now  called.  We  have  an  additional  interest  in  this  event,  for  we  aM  feel  that  her 
union  with  the  Prince  of  Wales  is  not  like  many  unions  which  have  so  often  taketi 
plaos  in  high  places,  dictated  lolely  by  politieal  motives,  but  that  it  is  a  union  of  two 
persons  who  had  met  and  loved  each  other,  and  that  the  bride  whom  the  Prince  of 
Wales  has  now  brought  home  is  the  chosen  and  selected  bride  nf  his  own  heart.  Let 
us  hope,  though  the  blow  which  has  fallen  upon  our  Queen  may  still  press  heavily 
Upon  net,  that  sbe  may  find  aome  alleviation,  in  the  bappinest  wbieb  abe  tboi  lees 
•among  her  children,  and  in  the  new  interests  which  are  daily  rising  about  her. 

Gentlemen, — during  the  pnst  year  ve  have  had  tn  lament  the  loss  of  two  distinguished 
officers  who  were  members  of  this  institution,  two  admirals  of  the  fleet,  Sur  John 
West  and  Sir  Otaham  Hamood.  They  have  l>eeB  taken  from  ua  in  tbe  flilneia  of 
years  and  honours,  but  they  have  left  behind  them  names  which  areieoohied  in  tiltt 
pages  of  our  history  during  that  long  struggle  which  ended  in  1816. 

But  to  turn  more  immediately  to  the  Institution  itself.  After  what  has  been  said  by 
Colonel  Kennedy  and  Captain  Mwyoy  it  ie  mmnmrj  inr  ne  to  dwell  at  any  length 
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upon  the  present  condition  of  the  Institution,  it  must  be  clear  to  everf  gentleman 
who  haa  heard  this  Report  read  that  we  an  la  a  ttata  4Si  itSkf  incnasbif  prosperity,  that 

the  objects  of  the  Institution  are  becoming  more  widely  extended,  and  that  the  informa- 
tioa  which  this  Institution  affords  is  now  disseminated  to  all  parts  of  the  wor}d  to  a 
orach  greater  dq;ree  tiian  has  ever  Mtherto  been  the  case.  In  looking  over  the  attte- 

meni  of  the  number  of  members  I  think  ii  is  satisfactory  to  observe  that  the  number  of 
members,  after  fluctuating  for  some  years,  has,  since  the  year  1857,  steadily  increased, 
and  that  the  increa&e  in  the  receipts  from  members  during  the  same  period  has  very 
nearly  doubled. 

I  believe  it  has  been  rightly  said  that  a  great  deal  of  this  prosperity  is  owing  to  the 
Journal,  which  furnishes,  not  only  to  the  Members  who  are  in  London,  but  canies  to 
#tetptitaof  tlM  wofM,iipwltor  tholettaimuid  tteftHpottuit  Awnnlnit^vbicli 

take  place  in  this  theatre.  That  Journal  has  been  vcn- much  a  main  element  in  the 
increasing  prosperity  of  the  Institution.  I  trust,  therefore,  that  nothing  will  be  done 
ifliich  can  bi  any  way  militate  vgainst  the  Improveoient  and  the  extension  of  flie  raeAil- 
ness  of  the  Journal.  But,  although  the  Journal  itself  is  most  valuable  and  most  useful, 
I  quite  agree  with  the  remarks  of  gentlemen  who  have  preceded  me,  tlitt  it  ia  to  the 
Lectures  and  the  Disctuaiotu  that  most  importance  should  be  atlaciied.  ; 

I  think  that  the  want  of  some  arena  in  which  professional  questions  can  be  esimly 
and  dispassionately  discussed  is  moat  strongly  felt,  particularly  since  the  commenre- 
ment  of  the  present  Session  of  Parliament.  I  think  no  person  present  who  has  heard 
«r  fiod  tlM  4tSifctM  wUdi  ham  tilEeii  plaot  in  the  Houie  of  Commons  during  the 
present  Session  can  have  failed  to  be  struck  with  the  unfitness  of  such  an  assembly  for 
discussing  professional  questions.  In  iact^  when  we  consider  what  the  composition  of 
tiiftt  as8C»nbly  is,  it  is  not  to  be  wondered  tt»  becaose  I  bdleve  there  are  very  few 
members  in  that  House  who  possess  really  the  scientific  knowledge  connected  with 
professional  matter*!  to  rnable  them  to  enlighten  the  public  upon  them.  Some  of  the 
gross  mistakes  which  have  bceu  wade  iuui>t,  I  think,  have  strucic  everybody  here.  I 
max  go  further,  and  aty,  not  only  is  it  in  the  lioiise  oi  Commons  that  we  see  this,  but 
no  later  than  this  very  morning  1  read  in  the  "Times"  newspaper  a  leading  article, 
written,  I  suppose,  by  some  person  presumed  to  be  competent  to  judge  of  these 
matters.  He  has  written  an  artlde  npon  tike  mneh-dlqpoted  qnestion  or  iron  mid  wood 
ships,  In  connection  with  the  debate  which  has  taken  place  in  the  IToiisc  of  Commons. 
In  the  commencement  of  that  article  the  writer  argues  that  the  Admiralty  are  going  to 
build  certain  wooden  ships  for  the  purpose  of  coPfBting  them  afterwards  into  armour- 
plated  ships.  I  can  only  suppose  that  the  gentteman  who  wrote  that  article  was  igno- 
rant of  the  meaning  of  the  professional  term,  **  converting  timbers."  When  he  heard 
Uiat  the  Admiralty  were  going  to  "  convert  timbers"  for  building  five  wooden  ships  to 
be  pkted  with  Irmi,  he  believes,  first,  that  those  timbers  are  to  be  framed  in  some  way, 
and  then  to  be  altered  in  some  other  form  for  the  piirpose  of  being  aftpn^'Hrds  plated. 
That  struck  me  ao  strongly  tliis  morning  that  I  could  not  help  alluding  to  it  as  en 
bwtanoe  of  the  disndvantage  which  may  arise  fn  awerablles  where  there  are  no  person 
able  and  competent  to  explain  the  meaning  of  the  techriical  terms  u^ed. 

We  must  all  remember  the  interesting  discussion  that  took  place  last  year  in  this 
theatre.  1  need  only  allude  to  that  interesting  discussion  which  occupied  two  nights 
on  the  question  of  liflcdosdnance.  I  think  no  gentleman  who  attended  those  discus* 
sions  could  have  gone  away  witliout  having  gained  most  important  information,  and 
iMve  learned  facts  which  lie  did  not  luiow  before.  I  am  sure  of  that ;  and  not  only  so, 
Iwit  that  tlmdifliareirtmemben  of  tim  Government,  and  of  the  departmento 

who  are  engaged  in  carrying  out  those  important  Improvcmrnts  which  the  advances  of 
science  render  necessary,  must  have  acquired  a  great  deal  of  information  upon  that 
occasion.  And  not  only  npon  tiiat  subject,  but  npon  all  pwftssiowsl  sntjects,  we 
dcriit  advantage  Arom  these  Lectures  and  Discussions.  I  do  hope  and  trust  that  the 
course  which  the  Council  have  so  wisely  adopted  in  this  respect  may  be  continued. 
>  Qentlemeu, — i  have  to  thank  you  for  having  listened  to  me  so  long.  I  will  not  detaia 
'.you  longer.  I  will  only  congratulate  you  most  fiocvniy  npon  the  ncy  fnottttble 
fodtioo  in  wMfih  tbe  laititittien  now  stands. 
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t 

Life. 

AnnuaL 

Total. 

Number  of  Members  on  Ist  January,  1862 

.     833  +  2856  rs 

8689 

Do.       who  have  joined  during  1862 

.  18 

22i 

242 

8080 

8981 

Changed  from  Annual  to  Life      •  • 

.  +  5 

—5 

856 

3075 

8981 

Life.  Annual. 

Deduct— Deaths  during  1862  .       .  lA 

m 

Withdrawals    .       .  • 

26 

Struck  Off        •       .  . 

—  U 

120 

Number  of  Members  on  Itt  January,  1868    •     842      2955  8797 

TABULAR  ANALYSIS  OF  THE  STATE  OF  THE  INSTITUTION, 
To  the  3lit  of  December,  1862. 


i 

1 

lat  Jan.! 
to  3lat 
Dec. 

|i 

Invested 

1 

No.  of 

Annaal 
Subs. 

received . 

Inoomo 

(IrOtn  AU 

sources).* 

Life  SulM. 
recelTcd. 

Araonnt 
of  Stock. 

in  the 

purchase 

of  Books, 
&c. 

No.  ef 

Vols,  in 
Library. 

Keflu* 

bers  on 
the  3 1st 
Dec. 

Number  of 
Visitors. 

£ 

£ 

£ 

£ 

£ 

£ 

1831 

654 

654 

1,194 

•  • 

•  • 

1,437 

•  • 

1832 

1,146 

1,146 

973 

•  • 

•  • 

•  • 

2,699 

•  • 

1833 

1,405 

1,450 

692 

•  • 

•  • 

3,341 

1834 

1,500 

1,549 

583 

1,100 

•  • 

3,748 

13*376 

1835 

1,480 

1,574 

3fifi 

2,430 

40 

•  • 

4,155 

8,537 

1836 

1,570 

1,682 
1.747 

3M 

3,747 

4& 

•  • 

4,069 

8,521 

1837 

1,549 

222 

4,747 

180 

•  • 

4,164 

10,907 

1838 

1,462 

1,634 
1,565 

230 

5,500 

246 

•  • 

4,175 

15,788 

1839 

1,399 

1118 

5,500 

292 

4,186 

16,248 

1840 

1,363 

1,525 

198 

5,500 

446 

5,500 

4,257 

17,120 

1841 

1,450 

1,643 

ISfi 

6,000 

243 

5,850 

4,243 
4,127 

19,421 

1842 

1,373 

1,565 

144 

6,400 
6,700 

373 

6,450 

21,552 

1843 

1,299 

1,494 

140 

237 

7,000 

4,078 

27,056 

1844 

1,274 

1,408 

112 

3,000 

298 

7,850 

3,968 

22,767 

1845 

1,313 

1,466 

228 

1,500 

127 

8,100 

3,988 

21,627 

1846 

1,298 

1,456 

138 

1,500 

74 

8,410 

4,031 
4,017 

32,885 
38,699 

1847 

1,314 

TA 

1,502 

U2 

1,700 
1,700 

1848 

1,175 

52 

1,375 

48 

£5 

9,641 

3,947 

37,140 

1849 

1,176 

12 

1,375 

84 

1,150 

£S 

•  • 

3,970 

33,333 

1850 

1,141 

106 

1,294 

198 

600 

35 

3,998 

33,773 

1851 

1,136 

m 

1,292 

66 

666 

34 

10,150 

3,188 

52,173 

1852 

1,134 

133 

1,281 

111 

200 

43 

10,300 

3,078 

20,609 

1853 

1,243 

319 

1,684 

264 

528 

41 

10,420 

3,251 

25,952 

1854 

1,200 

138 

1,368 
1,289 

12fi 

612 

25 

10,587 

3,171 

22,661 

1855 

1,159 

m 

I2Q 

653 

55 

10,780 

3,131 

14,778 

1856 

1,216 

191 

1,519 

156 

761 

47 

10.832 

3,204 

16,184 

1857 

1,258 

176 

1,937 

Z8 

1,038 

iO 

10.960 

3,168 

12,755 

1858 

1,318 

221 

2,102 

105 

436 

31 

11,062 

3,246 

25,747 

1859 

1,526 

195 

2,277 

ii2 

946 

m 

11,320 

3,344 

28,739 

1860 

1,961 

298 

3,577 

397 

2,178 

114 

11,517 

3,518 

28,011 

1861 

2,122 
2,296 

305 

2,899 

266 

2,846 

99 

11,812 

3,689 

23.296 

1862 

242 

3,127 

1  239 

3,178 

109 

12,026 

3,797 

27.215 

*  Including  Annual  Subscriptiong,  Entrance  Fees,  Donations,  Legacies,  and  Interest 
on  Punded  Property ;  and  also  the  grant  from  Government,  commencing  in  1857* 
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DONATIONS  IN  1862. 

£   s.  d.  £    «.  d. 

Codrington,  Wm.,  Lieut.  R.N.  2  0  0  Ramsay,  Wm.,  Rear-Admiral  .200 
Hamondi  Sir  Graham,  Adm.  *   5   0  0 


NAMES  OF  MEMBERS 

WHO  JOINED  THE  INSTITUTION  BETWEEN  THE  6th  MAY 

AND  31st  DECEMBER,  1862 

Live. 

Carey,  Wm.,  Capt  Roy.  Art.  91.  *  Vivian,  IL  Hussey,  Lt.-Col.  4th  Swansea 

Cooper,  Robert^  Surg.  4tb  Drag.  Gds.  Rifle  Vols. 

Cox,  J.  W.,  C.B.,  Lt-Col.  13th  Lt.  Inf.  Walpole,  Sir  Robert,  K.C.B.,  Mi^.-Gen. 
Haggard*  T.  P.»  M%)or  Roy.  Art.  2L  Com.  Division,  Gibraltar,  9/. 

Mackenzie,  Keith  Stewart,  Lieut,  late  90th  Walker,  A.  L.,  Lieut.  99th  Regt.  Si. 
Lt  Inf.  ai. 


Ahnual, 


Abtdte,  IL  R.,  Lieut,  l^th  Lancers,  IL 
Aldworth.R.  W.,  Lt.-Col.  7th  Roy.  Fus.  IL 
Allen,  E.  M.,  Ensign  21stR.N.B.  Fus.,  U, 
Austen,  Sir  F.  W.,  G.C.B.,  Vice-Adm. 

of  the  United  Kingdom,  iL 
Baker,  Fras.  C,  Lieut.  R.N.,  IL 
Barratt,  Saml.,  Lieut.  3rd  Huss.,  IL 
Bishop,  E.  W.,  Lieut  22nd  Regt.,  IL 
Black,  G.  R.  S.,  Capt  60th  Roy.  Rifles,  II. 
Blundell,  Richd.,  Capt.  3rd  Huss.,  IL 
Boileau.A.,  Lt.>Col.  Roy.Engrs.  Madras,  LL 
Bond,  John,  Capt.  93rd  Highlanders 
Boxer,  E.  M.,  Lieut.>Col.  Roy.  Art,  IL 
Braddell,  Thomas,  Lieut  17th  Regt.,  IL 
Carey,  E.  A.,  Lt-Col.  Beng.  Staff  Corps,  IL 
Carey,  W.  N.,  Lieut  2l8t  R.N.B.  Fus.,  IL 
Cargill,  Sidney,  Ens.  55th  Regt.,  IL 
Chaplin,  Edw.,  Lieut  Cold.  Guards,  LL 
Chapman,  W.  E.,  Ens.  1 8th  Roy.  Irish,  IL 
Chase,  C.  R.,  Cornet  21st  Huss. 
Clarke,  And.,  Capt  Roy.  Engrs.,  IL 
Clarke,  H.  S.,  Capt.  Roy.  Art 
Clay,  Wm.,  Lt-Col.  8th  Lan.  Art.  Vols.,  IL 
Coates,  Charles,  Lieut  99th  Regt,  IL 
Conran,  Geo.  A.,  Lieut,  late  86th  Regt.,  IL 
Cooke,  Wm.,  Capt  Hants  Rifle  Vols.,  IL 
Comes,  J.  £.,  Capt.  Roy.  Engrs.,  IL 
Cox,  C.  H^  Lieut  60th  Roy.  Rifles,  IL 
Crawford,  Thos.,  M.D.,  Staff  Surg.,  IL 
Cruikshank,  A.  R.,  Lieut.  Roy.  Art. 
Cuningham,  A.  F.,  Lieut.  13th  Lt.  Inf.,  IL 
Daniel,  R.       Lieut  18th  Roy.  Irish,  IL 
Davies,  T.  O.  S.,  Lieut.  78th  Highs.,  IL 
Dickens,  C.       Lt'Col.  late  Roy.  Art 

Bengal,  IL 
Donaldson,  Thos.,  Cornet  3rd.  Huss.,  IL 
Dowdeswell,  J.  M.,  Comet  12th  Lancers 
Du£;  A.  M.,  Lieut  74th  Highs.,  IL 


Duff,  R.  W.,  Capt.  Roy.  Eng.,  IL 
Duncan,  Fras.,  Lieut.  Roy.  Art,  il, 
Durnford,  F.A.,  Capt.  2nd  Surrey  Rifle 
Vols.,  IL 

Earle,  A.  M.  Major,  unatt,  IL 
ElUs,  Nelson,  Lieut.  lOlstRoy.  Beng.  Fus., 
1/. 

Evans,  IL  D,,  Cornet  10th  Huss.,  IL 
Feamley,  Fairfax,  Capt  18th  Roy.  Irish,  IL 
Fisher,  Jno.  F.,  Capt.  Roy.  Eng.  Madras,  IL 
Fitzroy,  Philip,  Capt.  5th  Fus..  IL 
Foley,  Hon.  St.  Geo.  G.,  Col.  late  44th 

Regt.,  IL 
Foot,  Alfred  G.,  Lieut  Roy.  Eng.,  IL 
Fremantle,  J.  C.  S.,  Cornet  10th  Hubs.,  IL 
Furlong,  Geo.  M.,  Lieut.  2 1st  R.N.B.  Fus., 

IL 

Gearey,  H.  L.,  Capt.  Roy.  Art.,  IL 
Gilmore,  A.  IL,  Lieut  R.  N.,  IL 
Godley.  W.  A.,  Capt.  66th  Regt.,  IL 
Goodfellow,  W.  B.,  Col.  Roy.  Eng.  Bom- 
bay, IL 

Graham,  T.  P.,  Lieut.  Sco.  Fus.  Gds.,  I/. 
Gray,  W.  J.,  Capt.  Roy.  Art.,  IL 
Green,  A.  J.,  Surg.  21st.  R.  N.  B.  Fus.,  IL 
Haldane,  G.  H.  J.,  Capt  64tb  Regt,  IL 
Heath,  IL  G.,  Ens.  18th  Roy.  Irish,  IL 
Hichens,  Wm.,  Capt.  Roy.  Engrs.,  IL 
Hodgson,  W.  C,  Lt-Col.  79th  Highs.,  IL 
Holburoe,  Sir  Thos.  Wm.,  Bart,  Capt. 
R.N.,  IL 

Home,  D.  M.,  Comet  Roy.      Gds.,  IL 
Hope,  Fras.,  Capt.  late  Roy.  Art.,  1/. 
Huggins,  Jno.  Jas.,  Ens.  20th  Midd.  Rifle 
Vols.,  IL 

Huskisson,  J.  W.,  Lieut.  56th  Regt,  IL 
Ives,  C.  R.,  St  J.,  Lieut.  Roy.  H<  Gds. 
Jackson,  F.  G.,  Lieut.  2  lit  R.N.B.  Fus.,  IL 
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tJ?**^"»  Randlc,  Ueut  32nd  Light  Inf.,  1/. 
ifo^f" '  ^'      Lieut.  4th  Hws.,  II. 

"y,  Sir  R.  D.,  K.aB.,Col    1th  Regt,  II. 
Kirby,  W.  H.,  Ueut-Col.  y4th  Regt,  W. 
Kirwan.  Chas.  Jas.,  StdT  Asst  Surg. 
Lecocq,  H.,  Capt.  Roy.  Att.  Bombay,  l/» 
Lewis,  H.  F.  P.,  I.icut  Roy.  Art 
Uddell,  R.  S.,  Lieut.  10th  Huss. 
Longfleld,  F.,  Capt  8th  or  King's,  II. 
Loring,  Win.,  C.B.,  Capt.  R.N.,  II. 
Lovell,  E.  L.,  Capt.  8th  Huss. 
Ijmch,  W.  W.,  M^jor  2nd  Queen's,  U 
Maci»amara,  F,  R.,  Lieut.  93rd  Highs.,  1/. 
McCann,  N.,  M.D.,  Surg.  Roy.  Midd.  MiL, 

McDonald,  P.,  Capt.  48th  MidiL  Rifle 

Vols.,  11. 

Mathew,  B.H.,  Laut.  Roy.  Kiigis.  Bombay, 

Mathew,  J.  J.,  Capt  Gokl.  Coast  Corps,  1/. 
Meade,  R.  R.,  Capt  8th  or  King's,  11. 
Middleton,  O.  R.,  Lieut  4th  KIngV  Own,  II. 
Newton,  W.       Ueut.  Ist  Midd.  Engr. 
Vols.,  IL 

Niild,  Philip,  Capt  1st  Mid.  Art.  Vol.,  lU 
Noddall,  C.  T.,  Com.  R.  N.,  I/. 
Parke.VVm.  C.  B.,  Col.  h.p.  53rd  Regt,  1/. 
Pattin&on,  W.  H.,  Lieut.  Isle  of  Wight 

Mil.  Art,  IL 
Pole,  E.  A.,  Comet  r2th  Lancers 
PoUard,  A.  A.,  £ns.  2Ut  R.N.B.  Fus. 
Ptowys-Keck,  E.  H.  G.,  Bni.  60th  Royal 

Rifles,  I/. 
Prior,  A.  de  M.»  Lieut.  Roy,  Art.,  1/. 


Ralston,  W.  C,  Lieut  2lBt  R.N.B.  Fus. 
Read*  J.  M.,  Ent.  ISth  Lt  Inf.,  II. 
Salusbury,  T,,  MiJ.  10  Ist  Roy.Beng.  FU«* 
II. 

Scott,  E.  W.  S.,  Lt.-CoL  Roy.  Art.,  II. 

SclAvyn,  J.  H.,  Capt  R.N.,  I/. 
Sharpe,  M.  S.,  Capt.  4th  King's  Own,  it. 
Singer,  Morgan,  Capt.  R.N.,  1/. 
Smith,  Robt.  M.,  Lieut.  Roy.  E^g.»  II* 
Smith,  S.  S.,  Lieut.  R.  N.,  ll. 
Stanley,  F.  S.,  Comet  Roy.  U.-Gds.,  11. 
Stuart,  W.  Tyler,  Capt  17th  Regt,  II. 
Teevan,  H.,  Ens.  75th  Regt.,  II. 
Travers,  H.  F.,  Esq.,  Dep.  Asst  Store- 
keeper 

Trench,  C,  Lieut.  Roy.  Art.,  IL 
Turner,  U  S  ,  Capt  69th  Regt,  II. 
Tyler,  C.  J.,  Capt.  Roy.  Art,  IL 
Urquhart,  J.  H.,  Lieut  Roy.  Eng.,  II. 
Ward,  Thos.  Lett,  Com.  R.N.,  IL 
Warner,  J.  J.,  Ens.  2 Ist.  R.N.B.  Fus. 
Wegg-Proeser,  P.  R.,  Capt.  Ist  Hid.  Art. 
Voh.,  1/. 

Westcar,  H.  E.,  Cornet  Roy.  H.  Gds.,  1/. 
Wctherall,  E.  R.,  C.B.,  Dep.  Quar.  Mast. 

Gen.,  Dublin,  11. 
Whittuck,  S.  H.  P.,  Cornet  8th  Huss, 
WoodroflFe,  Geo.  H.  P.,  Cornet  Roy.  H, 

Gds.,  1/. 

Wooicombe,  R*  W,,  Surg.  Devon  Art. 
Mil.,  11. 

Wonley,  G.  F.,  Capt.  Roy.  Art,  II. 
Xineaes,  W.  B.,        8th  or  Kio^t 
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ADDmOJ!(S  TO  TfllS  LlBftAKY  AND  MUSiiUM 

DUBINtS  1862. 


LIBRARY. 


BOOKS  FRE8ENTSD. 


Abbl,  (F.  a.)  Esq.  F.R.S.  On  the  Com- 
positioa  of  the  great  Bhurtpoor  Gun 
atation^  on  the  Eojal  Artillory  Pftnde 
Ground,  Woolwich,  and  of  some  other 
interesting  Cannon,  from  the  Philosophi- 
ctUoumal  for  March  1862.  The  Author. 

Akerman  (J.  G.)  Esq.  F.S.A.  Notes  on 
the  Origin  and  History  of  the  Bayonet. 
Pamph.   4to.    1861.        The  Author. 

Aide  MemoiK*  to  ^  Military  Sciences, 
Vol.  UI.  Farts  1  and  2.  18G2. 

Messrs.  Lockwood  ^  Co, 

AiTKSM  (W.)  Esq.  M.D.  The  Growth  of 
the  Recruit  and  Young  Soldier.  1  Voli 
Small  8vo.  London,  1862.  The  Author, 

Almanac,  British,  for  1862. 

U\  F.  Higgiiis,  Esq. 

Anderson,  (Col.)  C.B.  Notes  and  Ad- 
ditions by  i.t.-Col.  Parlby,  Bengal 
Artillery-^ Sketch  of  the  Mode  of 
Manufacturin.^  0  ini>n\vder  at  the  Itiha- 
pore  MiUs«  in  Bengal.  With  notes  and 
additions.  IVoLSvo.  LondoD,  1862. 

Mr,  John  Weale» 

BtUE  Books  : 

First  Report  of  the  Council  of  Military 
Education  on  Army  Schools.  IVol.  8vo. 
1862.    The  Secretary  of  State  for  War. 

Proposed  Extension  of  Chatham 
Dockyard. 

Report  of  tlic  Directors  of  Ctmvict 
Prisons.    8vo.  1861. 

Third  Report  from  the  Liverpool 
Compass  Committee  to  the  Board  of 
Trade.   Folio.  18r/2. 

Papers  relating  to  the  Aflaiis.  ia 
Queensland.   Folio.  1861. 

Further  Papers  relative  to  the  Affairs 
of  British  Columbia.   Part  IV. 

Report  of  a  Committee  appointed  to 
enquire  into  the  Present  State  of  Libra- 
ries, Reading  Roomsi  and  Day  Rooms. 
1862. 

Papers  relating  to  the  Mission  of  the 
Right  Hon.  W.  E.  Gladstone  to  the 
Ionian  Islands  in  the  Year  1858. 


Blue  Books,  continued. 

Report  of  the  Progress  of  the  Ord- 
nance, Sanrey,  andTopogr  a  phical  Dep6t, 

31  Dec.  1861. 

Report  to  the  Board  of  Trade,  con- 
taining an  Abstract  of  the  Returns  of 
Wrecks  and  Casualties  on  or  near  the 
Coast  of  the  United  Kin?^dom  from  Ist 
January  to  3Ist  Dec.  1855,  56,  57»  58, 
and  59. 

Census  of  Ireland.  General  Alpha- 
betical Index  to  the  Towolands  and 
Towns;  Parishes  and  Baronies  of  Ire* 
land.    Folio.  18G1. 

The  Past  and  Present  State  of  H.M. 
Colonial  Possessions  for  the  Year  I860. 
Part  I.  West  Indies,  IfauritiiUy  and 
Ceylon,  1861-1 8fi2. 

Correspondence  on  the  Figi  Islandsi' 
1862. 

Proposed  Forts  at  Spithead.  1R62. 
Return  of  the  MiUtia  in  each  County, 
1861. 

Papers  relating  to  tiie  Occupation  of 
Lagos,  1862. 

North  American  Colonies,  Aft'ican 
Settlements,  and  St.  Helena.   Part  U. 

Australian  Colonies  and  New  Zesr 
land. 

Eastern  Colonies. 

Mediterranean  Fossessimitand  Ionian 

Islands.  Folio. 

Volunteer  Force,  Australia. 

Exploration  British  North  America. 

Papers  relating  to  the  Exploration  by 
Captain  Pallisser,  of  that  portion  of 
British  North  America  which  Ues  be. 
twccn  the  northern  branch  of  the  river 
Saskatchewan,  and  the  frontier  of  the 
United  States,  and  between  the  Red 
River  and  tiie  Rocky  Mountiinsy 
J859. 

Supplement  to  the  Report  on  the 
Railways  of  the  United  States.  By 
Captain  D.  Galton,  R.E.  1858. 

IV.  F.  Higgim,  Esq. 
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BoxBR  (£.  M.)  Lieut-Col.  R.A.,  F.R.S. 
.  Remarks  on  Permanent  Forts,  and 

Moveable  Floating  Batteries,  as  a  Means 
.  of  Defence  a^nst  the  Bombardment  of 
our  Arsenals  and  Dockyards.  Pampli. 
.  8td.  1862. 

Remarks  on  the  System  of  Ordnance 
eakulated  to  prove  the  most  Efficient 
against  Iron-Clad  Ships  and  Batteries. 
Pampli.    8vo.  18G2. 

Remarks  on  the  S5'stem  proposed  I)y 
the  Royal  Commissioners  for  the  De- 
fience  of  the  Conntry.  Pamph.  8fo* 
Woolwich,  1862.  The  Authmr. 

Catalogue  of  the  Military  Library, 
Darmstadt.  1  Vol.  8vo.  Darmstadt, 
1860.  M^far  Sehotlf  CkUf  Ubnaian, 
Catalogue,  Officiat.,  Classified,  and 
Descriptive,  of  the  Contributions  from 
India  to  the  London  Exhibition  of  1862. 
Folio.   Calcutta,  1862. 

Dr,  Porhes  TVatson,  India  Museum. 
Colburn's  New  Monthly  Magazine. 

3  Nos.   Containing  an  Account  of  the 
■  Ascent  of  Mont  Blanc  by  a  Piintte  of 
the  38th  Middlesex.  (Artists) 

John  BarroWf  Esq.^  F.R,ii. 
CvtT,  Lleat.-Oen.  the  Hon.  Sir  Edwd. 

K.C.H.  Annals  of  the  Wars  of  the  19th 
-  Century.    2  Vols.    Small  8vo.  Vol.  1 
from  1800  to  1806.   Vol.  2  from  1807 
to  1809.  The  Author. 

Dbscription  of  Ancient  Marbles.  Part 
XI.  Large  4  to.  Select  Papyri.  Fart  11. 
Plates  1— -XIX.  Folio. 

The  TnuUet  of  ike  BriUBh  JUtueum, 
DncKiPTioN  of  the  Freedom  Box  Voted 
by  the  City  of  London  to  the  Hon. 
Augustus  Keppel,  Admiral  of  the  Blue. 
1  Vol.  4to.  London,  1779. 
Comr.Sir  IVilliani  Holhunir,  Barf.,  R.N. 
Du  Cank,  (E.  F.)  Captain  K.E.  "  The 
Quadrilateral."  (Extracted  from  the 
Comhill  Magasine.)  Fsmph.  8to.  1862. 

Thr  Author. 

ExrLORiMo  KxPEDiTioN  of  Burkc  and 
Wills.  Pamph,  8vo;  Melbourne,  1861. 

F.  T.  Mylrea,  Esq. 
FiNPLAY,  (G.)  Esq.,  F.R.G.S.  A  Descrip- 
tion and  List  of  the  Lighthouses  of  the 
worid.  1862.  2nd  Edition. 

The  Author. 

Greenwich   Obebvations   for  1862. 

Folio. 

The  Zerdb  {kmmMxmmnfihe  Aimiralttj. 

Griffiths  (P.A.)  Major  R.A.  Artil- 
lerist's Manual  and  British  Soldier's 
Compendium.  9th  Edition.  1  Vol. 
SmaU  8vo.  London,  1862. 

The  Author. 

Gbover,  Rev.  H.  M.  Soundings  of  An- 
tiquity; a  New  Method  of  Applying 


the  Astronomical  Evidences  to  the 
EfCDti  of  Hiatotyv  and  an  Assignment 

of  true  Dates  to  the  Epochs  of  the 
.  Church.  Pamph.  avo«  London,  1862. 

The  Author* 

HALSfBD  (B.  P.)  Capt.  R.N.  The  Arm- 
strong Gun,  a  Rejoinder  to  the  Letter 
of  Sir  William  Armstrong,  27  Nov. 

1861.  Pamph.  8vo.  1862.  The  AMtkor. 
Handbook  for  Field  Service.  .3rd  Edition 

(revised).    1  Vol.    I'Jmo.  Woolwich, 

1862.  TAe  Royal  Artillery  Imtitutum, 
Haws  (Sir  W.  flnov)  F.R.8.  National 

Defence — the  Great  Question  of  the 
Day.  Pamph.  8vo.  London,  1862. 

The  Author, 

iHscuPTioMa  giaf^ea  sur  lea  Mbmmicna 

erigfes  ^  Waterloo  et  sur  le  Champ  de 
Bataille,  en  m^moire  du  18  Juin,  1815. 

John  Finch,  Esq. 

Italy,  Kingdom  of;  Oilcill  Descriptive 
Catalogue  of  the  Department  ol^  in  the 
International  Exhibition,  1862. 

The  ItaHan  Oommitiieneft. 

JoMiNi.  Querres  de  la  Revolution.  16 
Vols.  8V0*  Paris,  1810.  2  Atlases. 
Folio.  Lieut,  Leeson,^th  Regt» 

Joins  (J.)  Seijeant-M^or,  KJB.  liie 
Iron  Band  Gabion  and  its  appUcaftbn  to 
various  Military  Field  purposes.  Pamph. 
8vo.   Chatham,  1862.       The  Author, 

Lbmbt  (A.  F.)  Capt.  Treatise  on  For- 
tifications. 1  Vol.  4to.  London,  1862. 

Messrs.  Mitchell  and,  Sons. 

Lk  Nbptune  FRAN901SB.  1  Vol.  large 
folio.  Retu^AdnUnd  €l^0iit» 

Lbttbb  to  Napoleon  III.,  on  SlaTery  in 
the  Southern  States.  By  a  Creole  of 
Louisiana.  Translated  from  the  French, 
ftmph.   8vo.  London,  1862* 

Anonymously. 

Lists  of  i  lag  Officers  of  His  Majesty's 
Fleet,  dated— 
14th  January,  17S9. 
1st  January,  1754. 
ist  January,  1767-7-2  copies* 
Ist  January,  1769. 
0emr,9ir  IVm.  Holhume,  Bart.,  R.Ni 
Maclaren  (Archibald)  Esq.    A  Military 
System  of  Gymnastic  Exercises  for  the 
nae  of  InslnieCorv.  1  Vol.  Bto.  Loii- 
doot  I862.  The  Author. 

Magaztnb,  Nautical,  for  the  year  1862. 

Monthly.   2  copies.  The  Editor, 

Mallbt  (R.)  Esq.,  C.E.,  F.R.S.  Pn 
Muzzle  Swivelling  and"  Hydraulic  Gun 
Mounting.    Pamph.    8vo.    London,  y' 
1862.  The  Author.  / 

Malton  (W.  D.)  Captahi  Dunfrieashir?'' 
Militia.    Company  and  Battalion  Dr' 
illustrated.  1  Vol.  S^Ot  London,  ^ 
5th  edition*  Thft 
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I'KOCEEDINGS  OF  THE  THIllTY-SECOND  ANNIVEIISAKY  MEETING, 


Matcham  (Nelson)  Esq.    Notes  on  the 
Character  of  Admiral  Lord  Nelson,  in 
relation  to  the  Journal  of  Mrs.  St. 
Greorge.  Pamph.  8vo.  London,  1861. 
•  2  copies.  The  Author. 

Meteorological  Department,  Report 
of,  for  1862. 

Meteorological  Papers,  1  Itb  Number. 
2  copies.  18fi2. 

Rear-Admirol  R.  Fttzroy,  F.R,A.S. 
Meteorological  Observations.  An 
Abstract  taken  in  the  year  180O-G1,  at 
the  Royal  Engineers'  Office,  New  "West- 
minster, British  Columbia. 

The  Secretary  of  State  for  War. 
Meteorological  Observations  taken  at 
the  Stations  of  the  Royal  Engineers,  in 
the  years  l8.'53-54-r)5-5G-.')7-.''>8  and  r.9. 
2  copies.    Folio.    London,  1862. 

The  Sea  etary  of  State  for  War. 
Meteorological  and  Magnetical  Ob- 
servations taken  at  Bombay,  for  18.')9. 
The  Secretary  of  State  fur  Imiia. 
Outsider.    A  Few  Words  on  the  Con- 
struction of  Ordnance.    Pamph.  8vo. 

Thf  Author. 

Owen  (Major)  R.A.,  Professor  of  Artiller)' 
Royal  Military  Academy.  The  Motion 
of  Projectiles  fired  from  Rifled  Arms. 
1  Vol.  8vo.    London,  1862. 

Mesxrs  Mitchell  and  Sons. 

Paterson  (W.)  Captain,  Professor  of 
Military  Drawing,  Sandhurst.  Military 
Drawing  and  Surveying.  I  \'oI.  Folio. 
London,  1862.  The  Author. 

Percival  (M.  H.)  Lieut.  R.N.  A  Letter 
on  Army  Brevet,  and  its  application  to 
the  Royal  Navy.    Pamph,  8vo.  1862. 

Aiwnymous/y. 

Peto  (Sir  Morton)  Bart,  and  the  De- 
fence Commission.  Pamph.  Hvo.  Lon- 
don, 1862.  Anonymously. 
Reddie  (James)  Ksq.  Vis  Inertijc  Victa, 
or  Fallacies  affecting  Science.  Pamph. 
8vo.    London,  1862. 

The  .  Mechanics  of    the  Heavens. 
Pamph.    8vo.    London,  1862. 

The  Author. 

Report  of  the  Commissioners  appointed 
to  Enquire  into  and  Report  upon  the 
Circumstances  connected  with  the  Suf- 
ferings  and  Death  of  Robert  O'Hara 
Burke  and  William  John  Wills,  the 
Victorian  Explorers. 
Major-Ocneral  Sir  T.  S.  Pratt,  K.C.H. 
Report  of  the  Commission  appointed  by 
Govennnent  to  Enquire  into  the  System 
of  the  Army  Commissariat.  1  Vol. 
Folio.    Calcutta,  1852. 

Col,  Anderson,  H.M.  Bengal  Art. 
Royal  Engineers.    Professional  Papers. 
Vol.  XL    8vo.    Woolwich,  1862. 

Thf  Editor. 


Royal  Engineers  Establishment  Papers: 

Exercise  of  the  Cylindrical  Pontoon. 
Pamph.    8vo.    Chatham,  1858. 

Questions  and  Answers  on  Sapping. 
Pamph.    8vo.    Chatham,  1859. 

Rules  for  Military  Mining.  Pamph. 
8vo.    Chatham,  1860. 

A  Simple  Practical  Treatise  on  Field 
Fortifications.  Pamph.  8vo.  Chatham, 
1860. 

Introductory  Lecture  delivered  by 
Col.  Simmons,  R.E.  Pamph.  8vo. 
10th  October,  1861. 

Method  of  Loading  and  Throwing 
Grenades.  Pamph.  hvo.  Chatham, 
1861. 

Levelling,  Boring,  and  Taking  Sec- 
tions.   Pamph.   8vo.   Chatham,  1861. 

Batteries  in  accordance  with  Field 
Instructions.  Pamph.  8vo.  Chatham, 
1861. 

Lecture :  Limes  and  Cement,  by  Capt. 
Scott,  R.E.  Nov.  9tb.  8vo.  Chatham, 
1861. 

Ditto  Nov.  16th.  8vo.  Chatham,  1861. 

Ditto  Dec.  6th.  8vo.  Chatham,  1861. 

Ditto  Dec.  1 3th.  8vo.  Chatham,  1861. 

Ditto  Dec.  16th.  8vo.  Chatham,  18C1. 

Ditto  Feb.  7th.  8vo.  Chatham,  1862. 

Ditto,  Military  Telegraphs,  by  Capt. 
Schaw,R.E.  Nov.  23rd.  8vo.  Chatham, 
1861. 

Ditto,  Photographic  Image,  by  Lieut. 
Cunningham,  H. I.E.  Jan.  17th.  8vo. 
Chatham,  1862. 

Ditto,  Strength  of  Materials,  by  Lieut. 
Alves,  R.LE.  Jan.  24th.  8vo.  Chat- 
ham, 1862. 

Ditto,  Indian  Sieges,  by  Lieut.  Trot- 
ter, R.LE.  Feb.  7th.  8vo.  Chatham, 
1862. 

Paper  10.  The  Application  of  Iron  for 
Defensive  Works,  by  Capt.  Inglis,  R.E. 
Feb.  14th,  1862. 

Pai>er  1 1 ,  The  Penetration  of  l^roject- 
iles,  by  Lieut.  Foot,  R.E.  Feb.  28th, 
1862. 

Paper  12.  Memoranda  on  the  Con- 
struction and  Application  of  Vaulted 
Revetments,  by  Col.  Wilson,  R.E.  Mar. 
7th,  1862. 

Paper  13.  Reconnoitring  Survey  of 
the  Gulf  of  Pe-Chili,  by  Lieut.-Col. 
Fisher,  R.E.    March  14th,  1862. 

Paper  14.  Military  Reconnaissance*, 
by  Capt.  Marsh,  R.E.  March  21st,  I8r,2. 

Paper  15.  Limes  and  Cements,  their 
Nature  and  Properties,  by  Capt.  Scott, 
R.E.    March  28th,  1862. 

Paper  16.  Fortifications  in  Iron,  by 
Capt.  DuCane,  R.E. 

Paiwr  17.  The  Use  of  Balloons  m 
Military  Operations,  by  Lt.  Grovcr,  R.E. 
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Royal  Engineers  Ebtabushmbiit  Pa« 
PKRSi  contwued. 

Paper  18.  On  the  Resistance  of  Fluids 
to  Bodies  in  Motion,  by  Lieut.  H.  W. 
Clarke,  R.E.,  March  7th,  I8r-'. 

Lecture  1.  On  Telegraphy  tor  Army 
and  Navy  Purposes,  by  Capt  F.  J. 
Bolton,  12th  Reg.    April  8th,  18C2. 

Lecture  2.  On  Hydraulic  Engineer- 
ing, by  H.  U.  Roberts,  C.E.  May  1 3th, 
18C2. 

Paper  1.  Report  on  the  Inundation  at 
the  Middle  Level  Sluice,  Norfolk,  18C2. 

Paper  2.  Letter  from  Col.  Sir  William 
Benison,  K.C.B.,  R.E.,  on  the  Influence 
of  Rifled  Cannon  and  Small  Arms  on 
.  the  Attaek  and  Defence.  Read  Oct.  3rd, 
1862. 

The  R»yeU  Engineer  Estailuhmeutf 

SCHLAGiNT-WEiT  dc  Herman  Adolphuf; 
Robert.  Results  of  a  Scientific  Mission 
to  India  and  High  Asia.  Vol.  IL  liiC>2. 
With  Atlas. 

The  Secrctai  ij  of  Sl'itf'  far  India. 

Sketch  of  Field  Exercise  for  a  i'roop  of 
Bengal  Horse  ArUllery  as  pnctised  at 
Meerut  by  the  lat  Brigade.  1  Vol. 
F4^0.  1837. 

Col.  Andenont  H»M.  Beng,  Art* 

Smyth  (W.  C.)  Esq.  Dictionary — Hin- 
doostanee  and  English    1  Vol.  Lai<ge 

'  8vo.    London,  1820. 

.    Lieut.-Oen,  CarmkJtKcl ,  C.li. 

Smyth  (W.  H.)  Vice  Admiral,  D.C.L., 
F.R.S.  A  Word  More  on  the  "  Double- 
fhoed  Brats*'  in  Stone  Church,  Bucks. 

Pamph.  8vo-  The  Author. 

Soldiers'  Club»  atSecunderabad^  Report 

of.  Pamph.  8vo.  1862. 

Colonel  J.  M.  Adye,  C.B.  Roy.  Art. 
Stuart  (H.  B.)  Lieut.  H.M.  Beng.  Army. 

History  of  Infantry  from  the  ivariicst 


Times  to  the  Piesent.  1  Vol.  8vo. 
London,  1862.  Mr.B.  QuMritch. 

Survey  of  India  for  the  Three  Years 
BndiDf  li»58-^9. 

Serreianj  of  State  for  India, 

Syngb  (W.  H.)  Capt.  R.E.,  F.R.G.S. 
The  Country  Venus  the  Company ;  or* 
Why  British  North  America  may  be 
Peopled,  and  liow  it  may  be  Done. 
Paraph.  8vo.  London,  1861.  (With 
Letter.)  The  Author. 

TiDSSKRiFT  lor  Sovoesen.  1  Vol.  1861. 
Tidsskiift  tor  Krigsvoesen  1  Vol.  1861. 

Tlie  Siredish  ami  Nvno^Um  CUfvemment. 

The  Miutarv  Mutiny  im  Imdia. 
Pamplu  Hvo.   1 058. 

A  Few  Words  on  Military  Attach^ 
and  Foreign  Military  Intelligence. 
Pamph.  8vo.  London*  18C2. 

W.F.  Higgins,  Enq. 

Vklasco  Diego  Vfano.  Captain  de 
I'Artillerie  au  Chateau  d'Aniiers. 
Traicle  de  TArtillerie  et  Vsage 
d'iclielle,  fait  et  Pratique  es  gverres 
de  Flandres.  Folio.  1  Vol.  (Without 
date.)  Lieut,  de  RoLeck,  H.N, 

Warnvr  (John)  Esq.,  A.M.  Computa* 
tion  of  I'^artliworks.  1  Vol.  sv  i, 
Philadelphia,  18C1.  The  Author. 

WooLLCOHBV  (R.  Vk.)  Esq.  Letter  to  Sir 
Howard  Douglas,  Bart.,  G.C.B.,  On  the 
True  Application  to  Projectiles  of  the 
iu:centric  Principle.  By  R.  W.  WooU- 
combe,  Esq.  Pamph.  8vo.  18.'>6.  To 
which  is  attached  an  Account  of  some 
Experiments  witli  Eccentric  Oblate 
Bodies  and  Disks  as  Projectiles  $  by 
R.  W.  Woollcombe,  Esq.:  from  the 
Proceedings  of  the  Royal  Societyj  March 
13th,  1862 ;  as  also  a  Paper  on  the 
same  subject,  read  by  Mr.  Woollcombe, 
in  .section  9  of  the  British  Association 
at  Cambridge,  1802.  The  Author. 


JOURKALS  AND  TRANSACTIONS. 


Artillery,  Madras.    Records  of  the 
Corps.   Vol.  XXIV.  Nos.  11  and  12, 
VoL  XXV.  Nos.  1—9. 
The  Dtp6tt  St  TTmuuu  Mmmt,  Madrat, 

AaSOCIATIONS  : 

The  British.   Report  of  the  dlst  Meet. 
Ing  Ibr  the  Advancement  of  Science* 

held  at  Manchester,  in  Sept.  1861. 
1  Vol.  8vo.   London*  1862. 

7%e  Association. 
National  Rifle,   Proceedings  of  the* 
AiaodatioB*   i  Vol.  8vo.  isci. 

W.  F,  Higgim,  Eitq. 


Institutions  : 
Mechanical  Engineers,  Proceedings  of. 
3l8t  July  and  Ist  Aug.  1861,  Part  1. 
31st  July  and  Ist  Aug.  1861,  Part  II. 
7th  Nov.  IRGI,  noth  Jan.  1862,  and 
24th  April.  1862.  The  Institution^ 
Naval  Architects,  Thnsactions  of.  Vol. 
IL  4to.  London,  18(1  L 

The  Insliltition, 
Royal  Artillery,  Proceedings  of.  Vol. 
III.  Nos.  1—7. 

Journal  of.     May   1862.  8vu. 
Woolwich.  The  Instiiutioti, 
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Imstitutioms.  continued. 
Royal,  of  Gnat  Britain.  Noticwofthe 
Proceedings  at  the  Meeting  of  the 
Memben.  Part  XII.  l8Cl-r>2. 

The  Inatituliaii. 

fioyal  LifelNNit,  Journal  of.  Vol.  W 
Nos.  1  i ,  45,  end  46.  Tk«  ImtituiUm, 

Antiqutriea— Proceedingf  of.  Nos.  I  to 

T.    2nd  Series. 

Journal  of.    Vol.  XXIII.  No  49. 

List  of  Fellows.  23rd  of  April, 
18C1,  29th  April,  18C2. 

ArcluBOIogift.  Vol.XXXVlil.  Fart2. 

Tke  Society* 

Arte»  lournal  of.  Not.  Arom47y  to52S. 

77,1  f'  S'orirtff. 

Alt  Union  of  London.  Annual  Report 
end  Lift  of  Memlwn.     Tke  d^ocMty. 

Itoyil  Agricultural,  Journal  or.  Vol. 
XXII.  Part  11.  No.  48 :  Vol.  XXIII. 
No.  49.  The  Society. 


Rojil  Amatic,  Jouinal  of.  VoL  XIX. 
Parts  III.  ftii4  IV.  s  Vol.  XX.  Part  I. 

The  Society. 

Uoyai  Astruuomicai,  Mexuoirs  of.  Vol. 
XXX.fortheSeuiQMof  18C0-61. 

The  Sndely. 

Hoyal  Ueografikical,  Proceedings  of. 

Vol.  vi.peTt»i.toV. 

Joonul  ol*.  Vol.  XXXI.  1 8G I . 

The  Society. 

The  Royal,  Proceedings  of.  Vol.  XI. 
Nob.  47  and  48 ;  Vol.  XII.  Nos.  49, 

50,       and  .'^2.  The  Society. 

1  he  Royal  (of  Edinburgh),  Transactions 
of.  Vol.  XXII.  Part  III.  for  the 
Session  of  1 860- CI  ;  Vol.  XXIII. 
Part  1.  for  the  Session  of  1861-62. 

prooBeding»  «f,  lor  the  ScmIoiis 
of  1860-61  y  1 861  The  Socieiff, 


BOOKS  PURCHASED. 


AaRicu7UM0&  REOLEMkliT  KxT  die  kaiser- 
IkMiinifUchen  fuss-Tmppeii.  1  Vol. 
8vo.   Wien,  18C2. 

AoTs,  N.  (Lieut.  4me  Regt.  d'Artillerit- 
Belge.)  Le  Monitor  et  le  Merrimac. 
Pamph.   8vo.    Paris,  18G2. 

Des  Canons  Ray^s,  Reclicrclies  Nou- 
vellra  sur  les  Canons  Ray«s  et  sur 
PArtiUerie  en  g^n^nl :  Syst^roe  Wah- 
rendorfF.    Pamph.    Hvo.    Paris,  18C2. 

Barnard  (J.  G.)  Major  United  Service 
Engineers.  Notes  on  See>coast  Defence. 
1  Vol.    8vo.    New  York,  1861. 

Razancourt  (Baron  de).  Lcs  Expedi- 
tions de  Chine  et  dc  Cochinchine. 

.  Puta  I.  and  II.  Fliris,  1861 ,  lHr>2. 

Biooraphie  ITniversblls.  VoLLXXXV. 
8vo.   Paris,  1862. 

BONAPARTB  (Louis  Napoleun)  et  Fave. 
Etudes  sur  Ic  Pass^  et  TAvenir  de 
i'Artillerie.  3  Vols.  4to.  Paris,  1846» 
51,  and  62. 

Buckle  (E.)  Captain,  late  Asst.  Adjt, 
Gen.  Bengal  Aitillciy.  Memoir  ol  the 
Services  of  the  iiciigal  Artillery  ironi 

[  the  Fonnatlon  of  the  Corps  to  the 

'  Present  Time.  1  Vol.  8vo.  London, 
1852* 

BvBNBtJ.  (G.  R.)  C.E.,  P.G.S.  The 

Annual  Retrospect  of  EnguKcring  end 
Architecture,  i  Vol.  8vo.  London, 
1862. 

CATAL09VB,  Ofiicial,  illustrated,  of  the 
InternatioiMlExhibiUonof  1862.  Sixth 
Part. 


D'AzEMAK,  Le  Baroh.  Avenir  de  ia. 
C»T«Irie.  8  Vols.  8vo.  Pttia,  1860—61. 

Dockyards,  Ports,  AastMALS,  &c.,  of 
France,  by  a  TraveUer.  1  Vol.  %Wt 
London, 1841. 

DuHALDE,  J.  B.  Description  de  1*  Em- 
]>irc  de  la  Chine  et  de  la  Tartaric  Chi- 
noise.   4  Vols.   Folio.   Paris,  173d. 

Ellis,  (The  Rev.  William)  F.H.S.  Tbiee 
Visits  to  Madagascnr  during  the  Years 
1853, 1854— le.OC.  1  Vol.  8vo.  Lon- 
don, 1 858. 

GuBBiNs,  R.  (Financial  Commissioner  for 
Oudh.)  An  Account  of  tlie  Mutinies 
II)  Qudh,  and  of  tlie  SiLg,e  of  the  Luck- 
now  Presidency.  I  Vol.  8yo*  Lon- 
don,  1858. 

Hay  (Sir  Andrew  Leith)  K.H.,  F.R.S.  A 
'  Narrative  of  the  Peninsular  War.  4t1i 

Edition.    ]  Vol.    8vo.    London,  1850. 

Ua&lu YT  SocivTY.  The  Life  and  Acts  of 
Don  Alonxo  Enrlquez  de  Guzman,  a.o. 
l  .'»18  to  1543.    1  Vol.    London,  1862. 

J.AiiouLAYe,  C.  H.  Annales  du  Conserva- 
toire Impf^rial  des  Arts  et  M^tiees. 
Vols.  I.  and  II. 

LAi.irMAxu,  A.  (Chef  de  hataillon  nu 
Cordis.  Royal  d'etat  roi^or).  Traitc 
Tfa6ortqoe  et  Pratique  des  Operations 
Siconduirts  de  la  Guerre.  2  Vols- 
8VO.  Paris,  1824.  With  Atlas.  Folio. 

Martbms,G.  F.  R.  de.  Nouveau  Rccueil 
G6a^raldeT^it£8.  Tome  XVII.  Firtie 
preinitTc, 

Mauiin,  K.  Momt^omeuv.  Cliifiirp-Po- 
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iiLicai,  Social,  and  Commercial.    2  Vol». 

8vo.    London,  1847. 
MemqUrek  tires  dcs  papicrs  d'lin  hommo 

d'etat.  13  Vols.  8vo.  Paris,  1831  — 
.  1888. 

Napoleon  I*"",  Corret^pondance  dc.  Vols. 
9  and  10.    8vo.    Paris,  1862. 

Noinr,  General  de  division.  M^moire, 
en  reponse  k  Touvrage  de  M.  le 
G^n(Fral  de  Division  Prevost  de  Ver-* 
nois.    I  Vol.    8vo.   Paris,  1862. 

Pbto,  Sir  Morton,  Bart,  M.P.  Obsma- 
tions  on  the  Report  of  the  Defence 
CommisMOoera.  Pamph.  8vo.  Lon- 
don, 1862. 

Raikks,  Charles.  Notes  on  the  Revolt  in 
the  North  Western  Provinces  of  India. 
1  Vol.    8vo.    London,  1858. 

Rathbau,  a.  (de  r^cole  polytechniquc.) 
Etude  8ur  la  Fortification  polygonaie. 
1  VoU   4to.   Paris,  1862. 
1  Vol.  Flanchei. 

Rees,  L.  E.  Ruutz.  A  Personal  Narra- 
tive of  the  Siege  of  Lucknow  from  its 
Commencemrat  to  lis  Rdief  bf  Sir 
Colin  Campbell.  1  VoL  8vo.  Lon- 
don, 1R58. 

llEGUiMKNT  sur  le  Service  des  Bouches 
k  feu  rayces.  1  Vol,  8vo.  Paris,  18C2. 

Scott,  Michaf  l,  C.E.  On  Projectiles  and 
Guns.   Pamph.  8vo.   London,  1862. 

St.  John  (James  Augustus).  History  of 

'  theFour  Conquests  of  England.  2  Vols. 
8vo.   London,  1862. 


Strabon,  Geographic  dc.  Traduite  du 
grec  en  fran^ais.  5  Vols.  4to.  Furis, 
1805,  1819. 

Simpson  (lei.)  Lieut.  U.S.  Navy.  Treatise 
on  Ordnance  and  Naval  Gunnery.  1 
Vol.  8vo.    Nc'.v  York,  1862. 

Teonge  (Henry)  Chaplain,  R.N.,  Diary 
of,  on  Board  His  Mi^esty's  Ships  As- 
sistance, Bristol,  and  Royal  Oak,  from 
1675  to  1677.  1  Vol.  8vo.  London, 

1825. 

Thhrs  (M.  a.)  Histoire  du  Consulat  et 
dr  i' Empire.  Tome  Vingtiime*  Paris, 

1862. 

TtLLBT  (Henry  Arthur).  Japan,  the 
Amoor,  and  the  Facifie.   I  Vol.  8vo* 

London,  1861. 
Vandkveldk  (Capitainc),  Ofiicicr  d'oidon- 
nance  dc  S.M.  le  Roi  des  Beiges.  Con- 
siderations Politiques,  Gcographiques, 
ct  Militaires,  sur  la  Guerre  dans  lltaUe 
Centnte  en  I860.  1  VoU  8vo.  Paris, 
1862. 

Vbrnois  P&kvost  bb  (G^n^al  de  Di- 
vinon).  La  Fortification  depoisVaubao* 

3  Vols.  8vo.    Paris,  1861. 
Atlas  to  ditto.  Folio. 
Wellington  (Duke  ol).  Despatches, 
Correspondence^  ftc  VoLX.  London, 
1862. 

Wilson  (The  Rev.  J.  Leighton).  Western 
Africa.   lVol.8vo.  New  York,  1856. 


PEiUODiCALS  PURCHASED. 


Annual  Rjsgi&tkr. 
ASMT  List,  Annual. 
AK^nr  List,  Hart's. 
Abmt  List,  Monthlt. 

AltTTBAN.  • 

ATIli'K/l-TM, 

Edinburgh  Rbview. 
Enginber. 

OtirrtBifAti^s  Magazine. 

Journal,  Eoinbuboh  Nsw  PatLOSorai 

CAL. 

JOVAMAL  BBS  AuOCB  SnciAISS. 


Journal  des  Services  Militaires. 
Journal  Spkctateur  Miutaibb. 
Journal,  United  Servicb. 
MfiCUANics'  Magazine. 
Navai.  and  MuiITArt  Gazbttb. 
Navy  List,  Quarterlt* 
Notes  and  Qubribs. 
Paathbnon. 
Quarterly  Review. 
Westminster  Review. 
Year-Book  or  Facts. 


MAPS,  VIAHS,  SKETCHES,  fte. 


Atlas,  Topogmphical,  of   Bavaria.  40 
sheets.        The  Bavarian  Qwemnunt, 
Map  of  Australia  (GeneraD, 

Mqfor-Oeneral  Sir  T.  S.  Pratt,  K,C*B, 


Map,  Military,  of  Bobemia  (on  fraviw, 

varnished). 

The  Imperial  Austrian  MiliUuy  and 
Geographktfi  hifiituiuni. 
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Map  of  the  Netherltnib,  TopogMphimt 

and  Military.    3  Parts. 

The  Minister  for  War,  The  Hagne. 
Map  of  the  Country  from  Vera  Craz  to 
Mexioo.  2  copies. 

Th"  Srrrrttinj  of  State  for  ff  'ur. 
Map,  showing  ihe  Progress  of  the  Geo* 
logical  Survey  of  Victoria.  1861. 
J.  G.  A'nrv  Af,  Fsq.,  Secretary  to  the 
Commumoner  for  the  Colony  of 
Vfttoria^  AuitroUa. 
Map  of  part  of  Virginia  and  Maryland,  to 
illustrate  the  Movements  of  the  Ameri- 
can Armies.   2  copies. 

The  Secretary  of  Slate  for  War. 
Plans  of  Apparatus  for  Management  of 
Vessels,  New  Mechanical  Motion,  as 
.  also  of  an  Increasing  and  Deeieasillg 
Eudder  for  Sailing  Vessels. 

R.  F.  Campbell,  Esq. 
Plan  of  tbe  EnviroM  of  FiuthiDg,  showing 
the  Position  of  the  Detachment  from 
tbe  British  Army  commanded  by  Lieut.- 
General  the  Earl  of  Cbafham,  K.G., 
employed  In  the  8iege  of  Flushing. 

W.  F.  Higsim,  Esq. 


Plans.  Recucil  de  plusieurs  Plan^;  des 
Ports  et  Kades,  et  de  quelques  Cartes 
particuli^rcs  de  la  mer  Meditctnuni^. 
&c..  8sc.,fn>m  1732  to  l746.  l  Vol. 
Folio.  3/'  v.  Hamiltm  HolmeSm 

Plans  of  Massena's  Retreat: — 
Advance  of  the  Allies  upon^ 

Condei^a,  Plate  II.  Soi»«T»u« 
Aflftur  at  Cazel  Novo,  Plate  V.  (  ^  copw 
AfCMr  at  Casel  AWa,  Plate  VIII.  J 

The  Secretarij  of  State  for  War. 
Plan,  Topographical,  of  the  Coiintry  and 
Military  Routes  from  Vera  Cn»  to 
Mexico.  Capt.  Bamett^  R.N, 

Plan  (Plci.tif )  <ir  the  Island  of  St.  Paul  in 
the  Indian  Ocean,  taken  by  the  I.  A. 
frigate  "Noma,"  on  her  circumnavi- 
gation voyage.  Presented  to  the  I  nrd*? 
Commissioners  of  the  Admiralty  by  His 
Imperial  Blghness  the  Ardidolce  Fer- 
dinand Maximilian  of  Austria,  Com- 
mander-in-Chief of  the  I.  A.  Navy. 
The  Lords  Commissioners  of  the  Admvrattjf, 
Stanford's  Library  Map  of  London  and  its 
Suborhs.  24  sheets. 


LITHOGRAPHS,  PHOTOGRAPHS,  »c. 


Diagrams  of  Griffitlis'  Patent  Iron  riador 
Portable  Annour>plated  Ves&cls. 

Jt  Gj-HfUhs,  Eiq, 
Dnmings  of  Projecting  Shielda  for  Ships, 
framed  and  varnished. 

C.  J.  Richardson,  Esq. 

lithographs  .— 

1.  Review  of  the  Rifle  Volunteers  by 

H.M.  the  Queen,  in  Hyde  Paik. 

2.  Ditto      ditto,  at  Edinburgh. 

The  Sccrct'vy  of  State  for  War* 
Photographs  (4)  of  Capt.  T.  Preston's 
Propeller,  mounted  on  sheet  of  paper, 
with  Description.       Capt.  T.  Preston. 
Plates  of  Artillery  Carriages,  Series  of. 
Folio. 

Cdionel  Jmlerson^  U.  A/.  Bengal  JrliUcnj* 

 he 


f  1 


Plate  (folding)  of  Illustrations  o 
Target  or  Shield  Practice  of  the  five 
Enaunprnents  as  it  is  displayed  in  the 
DlUl  of  a  small  Brigade  (China). 

lAeut.-Gen.  S»  R.  Jl  cxlcy, 
Plate  of  Seals  of  High  Admirals  of  England. 

jifr.  Jo66ttt«. 


Impression  of  a  Copper-plate  giving  the 
Titles,  Services,  and  Arms  of  Lord  Nel- 
son. Mr*  Oeo,  191m,  «w. 

Portraits : — 

1.  Of  His  Grace  the  Duke  Of  Welling- 

ton, K.G.  &c,  &c.,  ftc.  Framed 
and  glazed. 

2.  Of  Captain  Sir  Robert  J.  Lc  Mesurier 

McClure,  R.N. 

3.  Of  Captain  Penny, 

4.  Of  Lieut.  Helint,  Imperial  Navy  of 

France.  John  Barrow,  Esq.,  F.R,ii. 
Print  of  the  Vietoty  towed  in  to  Gibtaltar 
(Stanfield) .  Framed  and  glazed. 

Cc^t,  A,  C»  Tu^^i>er. 
Prints  (2)  of  Tablets  erected  fai  Canterbury 
Cathedral,  in  commemoration  of  the 
Oflicers  and  Men  of  the  13th  Light  In- 
fantry who  fell  in  the  actions  of  Jelala- 
bad,  Cabool,  and  Ghuznec. 

S*  A.  Eprey  Esq, 
Prints,  A  series  of  Naval  Engagements. 
Large  folio.     J*  Barrow ^  Esq.,  FJt*S, 


AUTOGRAPHS  AND  MANUSCRIPIS. 


Letter  of  the  late  King  William  IV.  to  Sir 
William  Holbume. 

Letters  to  Admiral  Holburnc,  Com- 
mander-in-Chief in  North  America, 
1757.  1  Vol.  bound. 

tetters  ftom  the  principal  Naval  Ce- 


lebrities of  the  last  Century  to  Admlnl 

Holburne.   1  Vol.  bound. 
Comr.  Sir  TVilUam  Holbume,  Bart.  R.N, 
Manuscript.   General  Order  Book  of  Ge- 
neral Wolfe.  Halifax,  30th  April.  1752. 

F.  Higghte,  Esq, 
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MUSEUM. 


IffEDALS. 


1  Victoria  Crosa  (Army}.  1  Victoria  Cross  (Navy). 

1%t  SecN^trif    Sktte/at  fVar, 


MILITARY* 


Arms,  Accoutrements,  Clothing,  and 
Equiproentt  of  a  Soldier  of  the  line* 

Rifleman,  Artilleryman,  end  TrooptT, 
of  the  Norwegian  Army. 
The  Swedish  and  Norwegian  Qovemmtid, 
Clothing : — 
1  Pair  of  Boots 
1  Stock  (leather)  I 
'iTttnic  VGrenadien. 
I  Pair  of  Trowscrs  | 
1  Bearskin  Cap  J 
1  Kew-patlem  Cork  Shako 
1  Kilmarnock  Forage  Cap 

The  Secretary  of  State /or  War, 
1  Dress  of  the  Tiger  Guards — China. 
1  Clunese  Hand-gun. 

Sir  John  F.  Davis,  Bart.  K.C.B. 

1  Pair  of  Swcdiait  Uniform  Trowsers,  to 
complete  uniform.  The  Baron 

B'.'ckfrffS,  Charge  d'Affaire^Sy  Sweden. 
Cannon  and  Projectiles  for  projection  with 
cydoidal  rotation. 

jr.  WmilU  omhc,  Ks<i. 

2  Brass  Guns  on  Carriages  (small),  one 
rifled.       .  Captmn  0,  KB,  ArbudOe, 

6>poundor  Gun,  witliout  breech,  (made  of 
Krupp's  steel)  split  to  »how  the  grain 
of  the  metal.  M.  Krupp. 

The  Breccli  of  a  brass  ^>-pounder  Gun, 
filled  in  witli  molten  braae,  so  as  to  be 
bored  out  to  a  4-pounder  rifled  Gun. 

The  NetherkmdB  Gwenmmt, 

Enfield  Rifle  flttedon  Montstorm's  Breech, 
loading  principle.    Mr.  IV.  MonUtlorm, 

3  Rifles  of  different  lengths  of  barrel, 
rifled  on  General  Boileau's  principle, 
L>  with  plain  hayonct,  and  1  withaword* 
bayonet  the  length  of  barrel. 

No.  iiM^ce) 

2.  — 36  „    [  same  bore* 

3.  -33    „  } 

Mt0ar»OwenU  BoiVAm,  R,B, 
Fiencb  self«prinilng  musket. 

Captain  Garnham, 
iUfle  from  Mongolia,  brought  home  by 
Michael  CvlMltr  Esq. 

AUchnel  Grant,  Esq, 


Rifle,  Sword,  and  Acroutrements  of  a 
Private  in  the  City  Light  Hone  at  the 
Coinn.cncement  of  this  Century.  Used 
by  John  Birlcett,  £&q.,  Trinity  Square, 
Tower  Hill.  John  Birketty  Esq. 

1  Double-flint  Gun-lock. 

1  English  Volunteer  Musket  and 
Bayonet,  time  of  George  IV. 

1  French  Pistol,  time  of  Napoleon  I. 

IV.  F.  B.  Smith,  Esq. 
Chinese  Matchlock  from  the  first  stage  of 
manufacture  to  ita  completion. 

rf/n.  JVyldo,  Esq.,  Foreign  Office. 
Sword  Blades  to  which  a  Prize  was  awarded 
in  the  International  Exhibition  of  1 862 : 

1.  Oflicer's  Sword— Light  Cavalry^ 
Horse  Artillery,  and  Cossacks. 

2.  Ofliccr'h  Sword— Heavy  Cavalry, 

3.  Officer's  Sword — Infantry. 

Of  Colonel  Obrokhof'^  Cast  Steel, 
Zlatoust  Crown  Armoury  Factory, 
Southern  Ooral  Oorenbourg  Govern- 
ment. Lieut.- Colond  N.  de  Noritzky. 
Military  Attache  to  the  Rmsian  Embasmf. 

Scimitar  sent  by  H.ll.  The  Sultan  of  /Zan- 
zibar to  Capt.  R.  B.  Crawford,  R.N. 
H.M.  Ship  "Sidon,''  May  9th,  ISf.l. 

Capt.  R.  B.  Crair/ord,  R,N, 

5  Assigais  from  South  Africa. 

The  Earl  of  Enninkillen,  F.  R.S. 

African  Dagger,  Engraved  Blade,  Wooden 
Hilt,  the  Scabbard  covered  with  Snakea' 
Skins.  Henry  Chris  I  y,  Esq, 

Arrow  from  tlic  Natives  of  the  Andeman 
Islands,  made  from  a  part  of  an  iron 
hoop. 

Lieut.  T.  A,  Hindus,  H.M.  hulian  Nav}/ 
Bedouin  Spear  purchased  firom  a  Chief  at 
Damascus,  in  1850. 

Dnnb!r  barrel  PnUAf  an  Atmof  tlie 
old  Mamelukes. 

Two  Svroida  and  Seabbardat  tbe  latter 
made  of  young  crocodile  skin. 

One  Spear,  native  manufacture,  from 
Soudan.  Sent  by  the  Viceroy  of  Egypt 
to  the  BzMbltioii  of  1862. 

H,  ChristyfEaQ, 
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36-iiich  Shell  (Mallet's). 

The  Secretary  uf  Stale  for  War, 
2  SMb  imide  on  Com.  Scott's  Prindple, 
One  fired  7  times. 

Com.  R.  A.  E.  Sc0tt^R.N. 
Shell  for  Rifled  Gun,  Sweden. 

The  Swedish  CommifsionerflntemoHmal 
Exbihition  of  \Hr>2. 
32-lb.  Shot  with  Line  attached  for  firing 
fjpom  Gun  or  Mortar. 

Capt.  A.  JV,  Jemingham^  R.N. 
Series  of  Rockets  and  Comet  Shells,  with 
appmtoB  for  directing  their  flight* 

// .  Hall,  Esq.,  C.E. 
Scries  of  Bullets  and  Shells  for  Jacob's 
Rifle,  some  have  been  fucd  against  Ixad 
and  Iron  I'atcs. 

Lieut.  T.  A.  ff'indus,  H.M.  Indian  Navy. 
Stone  Shot  covered  with  Lead,  used  at 
Uie  Siege  of  Rhodes. 

Lietit-Col.  Ki-iipel,  Gr.  G(h. 
Messrs.  Berger  and  Co.'s  Cast  Steel  Gun 
Barrels. 

1 .  One  Barrel,  not  bored*  simply  cast 

and  rolled. 

2.  One  ditto,  rough  bored. 

3.  One  dittos     ditto,     and  tunied. 

4.  One  ditto,  ready  for  first  ?iew, 
with  breech  piece  fitted. 

5.  Specimens  of  i-lncb  Square  Steel 
Ingots  as  used  in  Austria  and  United 
States  Rifle  Factories. 

Messrs.  Heintznumn  and  JHocftwieii, 
13  Specimens  of  Iron  and  Copper: 
J .  Hot  Blast  Grey  Pig  Iron. 

2.  Cold  Blast  Grey  Pig  Iron. 

3.  Hot  Blast  Mottled  Pig  Iron. 

4.  Nova  Scotia  Whits  and  MotUed 
Iron. 

5.  Iron  used  for  the  Armstrong  Gun. 

6.  Portion  of  Test  Bar. 

7.  Paper   of  Specimens,  showing 


\veig;ht  in  lbs.  per  square  inch  required 
to  produce  threeothousandth&  part  of  an 
inch  compression  or  shortening. 

S.  Specimen  of  Sheet  Copper. 

9.  Ditto  of  Best  Selected  Copper. 

10.  Ditto*of  Kapunda  Copper. 

1 1 .  Ditto  of  Alten  Ingot  Cc^per. 

12.  Ditto  of  Bolt  Copper  used  for  the 
vents  of  guns. 

13.  Ditto  of  Spelter. 

Tfn^  Secretary  of  State  for  War, 
II  Specimens  of  Crystalline  Iron,  from 
Lord  Dudley's  Iron  Works. 

R.  C.  Smith f  Esq* 
Scries  of  Specimens  of  Swedish  Iron  and 
Steel.  The  Swedish  Commissioner^' 

Inter,  Elxhib^ 

1.  Specimen  of  Bessemer  Steel  turned 
up  cold  by  Hydraulic  Pressure* 

3.  Specimen  of  cold'hent  Beeaemer 
Steel. 

3.  A  Cutting  from  the  Stem  of 
H.M.S.  Black  Prinoei  taken  off  at 
Glasgow,  8  cuts  to  inch,  15  fMt  per 
minute.  H.  Bessemer^  8aq, 

Band  for  Enfleld  |Ufle»  invented  Iqr  thie 
late  lAeut.>Col.  Baddeley,  R Jk„  Asaist 
Supt  Royal  Small  Arm  Factory,  Enfield. 
The  Secretary  ofStat^  for  War* 
General  Boilean's  Spring  lUlle  Brad. 
Ditto  Trigger-pull  Tester  (Bibs.) 

Major- GenenU  BQUwwk^R^^ 
The  Rifleman's  Vade-Mecum. 

A.  Walker,  B?q.,  Lieut.  I9tk  HigUandert*  ' 
Officer's  Shako  Plate,  Aoyal  Artillery, 
date  1814. 
ColdBtream  Shako  Flat^  date  1310. 

Messrs.  Caio. 

The  Volunteer  Sporran,  -at  Excursion 
V«g.  iBTCBted  bf  Colonel  O'Hallorhan* 

.7%e  /iwMlor. 


MISCELLANEOUS. 


Bronze  Medallion  of  Napoleon  Bonaparte. 
Ditto  of  Sir  Sidney  Smith.  By 
David.         J.  Bdmote,  £19.*  V.R.s. 
Box  made  from  a  Picro  of  the  Royal 
George,  with  a  Coronation  Medal  of 
George  IV.  inserted  in  the  Lid. 

C.  Dillon,  Esq. 
Bnck  Irum  the  Great  Wall  of  China, 
brought  from  the  spot. 
JE.  B.de  FonblanqWt  Asst.  Com.  Gen. 
Copper  Plates,  being  Title  Deeds  of  Land, 
ot  about  the  7th  century,  taicen  at  the 
capture  of  Fort  Monohur,  in  the  South 
Mahratta  country,  during  the  campaign 
in  that  country.         H.  Christy ,  JCsq. 


Hunting  Knife  and  Sheath,  made  and 
used  by  the  half-breed  at  the  Red  River 
Setflement,  in  the  Hudson  Bay  Com^ 

pany  Territory.  Cefeml  90gnm. 

Ionian  Packsaddie. 

Sir  Hmtrff  Dnmmmd  H'uiJ',  Ionian 
Commissioner^  InHtrwthmU  ArAI- 
bition  of  1862. 
Inkstand  from  Ceylon. 

W.  P,  Higgins,  Eso. 
1  Writing  Stand  with  2  bottles,  the  MoclC 

from  oak  of  the  Royal  George. 
I  Paper  Cutter  made  fWum  wood  Itom  do. 
1  Round  Ruler  ditto  ditto. 
1  Piece  of  Teak  Wood  from  ditto. 
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1  Piece  of  Oak  from  ditto  (black). 

1  Case,  in  the  shape  of  a  honk,  from  ditto, 
contaioing  a  Narrative  of  the  sinking  of 
the  Ship.  Mr.  Geo,  WUe,  Mn. 

Specimen  of  a  grooved  Bolt  for  dovetailing 
Scaling  Ladders. 


Ditto  of  double  dovetail  Bolt  with  «  self- 
acting  toggle. 

Plan  of  dovetailiog  half-Unka  of  chain 
together.  JIfr.  <7.  Faw€u$* 


MOD£LS. 


Morlcl  of  a  Scaling  Ladder,  invc ntcrl  by 
Mr.  George  Fawcus.       The  Inventor* 

Model  of  an  Iron  Parapet,  fitted  to  an 
earthen  nmptrt. 

Capiain  Du  Cane,  R.B. 

Model  of  Floating  Drawbridge  made  of 
hoop  iron,  bj  Seijcmt  Ifiuoi  Jones, 
R.K.    The  SemUuTf  ef  Stated  IVat, 


Model  of  a  V-barrelled  Cannon,  mmmtrd 
in  embrasure.  Michael  Scottf  Esq*,  CIS, 

Modd  of  Circular  Fort,  composed  of  Iron 
wedges  cut  out  from  a  homogeneous 
plate.       CapMm  &,  V*  B,  ArMde, 


NAVAL. 
MODELS. 


Models  of  Japanese  Boats : 

Junk. 

Fishing  Boat. 
Passage  Boat. 
Small  Boat. 
E,  B,  De  P^itManque,  Btq,,  AtHritmi 
Comnm^anj-f  General. 

2  Models  of  Masts,  one  showing  the  man- 
ner  m  wUdi  they  were  put  together 
fornnerly,the  Other  showing  the  Rigging. 
&c.,  &c.  Cfypt.  Rntcliffe,  R.N. 

Model  of  a  Boat  Rait,  for  Landing  Ar- 
tillery and  Cavalry,  used  in  the  Cri- 
mean Expidition  of  1854. 

Model  of  a  French  Chalande  for  landing 
Artilleiy  and  Cavalry. 
Ditto  ditto. 

Model  of  an  Iron  Cylinder  Rait  fur  landing 
Artillery  and  Cavalry,  or  Troops  and 
Stores,  designed  by  Capt.  W.  R.  Mends, 
R.N.C.B.  Capt.  W.  R.  Mends,  R.N.  C.B. 

Two  Models  connected  with  his  Break- 
waters, date  1 84  1 . 

Model  of  a  Sluice  Gate  which  nls  )  formf: 
an  Inshore  Protection,  and  can  be  yoked 
to  Rocks,  ftc.^  vrttb  slCoveable  File  and 
Driver,  calculated  to  fill  up  an  opening 
inshore,  or  gap  in  a  continuous  break- 
water. Fke-Adamtttl  J.  N.  Taigter,  C.B. 

Modd  of  Defensive  Armour  for  Ships. 

Capt,  Beadon,  R,N. 


Model  of  the  Section  of  an  Iron-plated 
Ship  with  Gun  Mounted. 

Capt.  A.  W.  Jemingham,  R.N, 

Section  of  tin  Clipper  Ship  Highfljper," 
(built  of  wood  and  iron). 

Mettn*  JR.  and  B,  Green, 

Modd  of  a  Floating  Battery. 

Mr.  /•  JV.  Couchmaii. 

Model  of  Nelson's  Coffin,  in  FIne-vrood, 
covered  with  an  exact  representation  of 
ail  the  ornaments  that  wore  placed  on 
the  original.  The  outbide  cane  and  car- 
riage are  of  English  oak  from  the  "  Royal 
Georrre."  The  small  beads  round  the 
carnage  are  made  of  oak  from  the 
"Victory.**  The  model  of  the  colBn 
was  madr  about  the  year  t806»orvery 
soon  after  the  funeral. 

jtfr.  George  Wise,  sen* 

Model  of  Capt.  Aylen's  Raft  Boat  with 
Mast  and  Sails,  also  of  his  tempomrv 
Bower  Anchor  attached  to  tlie  Raft 
Boat.       Capt.  Walker,  Board  of  TVade. 

Model  of  a  Clipper  Ship's  Mainmastt 
Rigged  on  Coryton's  Traversing  System, 
and  fitted  with  hb  self-reeftng  Sails. 

J.  Cnrnf'Tri,  Esr/. 
Model  of  a  Vessel  with  Gidard's  Gaff 
Yild  R^.  W.  /.  G  i/a;  <i,  Esq. 

2  Models  of  Screw  Steam  Ships. 

Mems,  fV.  Patterson,  Brothers* 


HISCBIXANEOUS* 

An  Anchor  for  Hauling  of  alifSeboat  through  a  Surf,  to  be  Hred  from  a  5l-inch  mortnr* 
with  rope  attached.— C<if>lt.  A.  W*  Jermngham,  R.N, 
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UST  OF  ANNUAL  SUBSCRIBERS. 


AtkinaoD,  John     Oapl.  <)iiB.-lIaiitnr  b.p.  late 

(tf.  (H^.  (It) 

Atkinsou«  Xbos.  Lieut.  6Srd  Regt. 

Attliln,  Waip  Lt.>Col  (ret.)  57tli  Regt. 
Anohmuty,  S^m.  B>  nj    CB.  Qmim^I, 

Col.  7tb  Rojr&l  FusUien 
Aofrere,  Geo.  late  Oapt.SOth  Light  Drs.(i;.  U.) 
Antten,  Sir  Francis  W.  GCB.  Admiral. 

Tice-A'im.  of  the  United  Kingdotn  (1/.) 
Austin,  E.  F.     Capt.  Royal  Hospital,  Chelsea 
Autia,  Horatio  T.  OB.         Rear-A<lm.  (1/.) 
Aylmer,  J.  E.  F.  Lieot.  8th  or  Klng''8 

Ajrtonn,  Jas.  Capt.  7th  Hussars  (II.) 

BBLGIANS,  HIS  MAJESTY  TIIK  KING 
OF,  JCG.  OOB.       Field  Marah&l  (2/. 
BMk,AirO«orge,DCL.  FRS.RewAdm, 

Bacon,  H.  Commander  R.N. 

Bail^,  Lucius  C.  Master  R.N. 

Baillie,  Duncan  J.  Capt.  R.H.  Gds 

BaUltet  Geotge  Clement  Lt.>Col.  R.E 

Baillie,  Hugh  OoltlMf' <'^^^"rrey  Rangers 
Baillie,  Hugh  S.  Lt-Col.  K.H.  Gds. 

BlilUe,  J.    Capt.  late  26tl)  BongalN.  I.,  and 
Lt.  Col.  latoTurkisli  Service       (1/.  It.) 
Baitti  Geoige  iJep.-Asst.  Com.-Gen. 

Baktr,  Vnnti*  B.  Aflbt.  Bwtg,  Soo.  Fits.  Ods. 
Baker,  Francis  C.  Liput.  R.N.  (11.' 

Baker,  T.  D,        Qast.  18th  Royal  Irish  (1^. 
Baker,  T.  R.      Iitte  lli^or  7th  FasiUers  (1/. 
Baker,  Valentiiw      Lt.-Col.  10th  Huss.  (H.) 
Baker,  W.  E.  Col.  R.E.  Bengal  (1^.) 

Baker,  W.  T.  Capt.  85th  King's  Light  Inf.  (1^.) 
Baloombe,  Js.    Capt.  8t  Adj.S.Down  Mil.(l 

Bnlders,  C  W.  M.  CB.  Major  Gon.  (1.'.) 

Baldwin,  Charlee  F*  Lieut.  H.£.  Bombay 
Baldwin,  F.  C.  Lieut.  Ceylon  Rifles 

Balfour,  C.  J.  Comr.  R.N.  (11.) 

Balfour,  H.  L.        -  Capt.  R.A.  (U.) 

Ballnir,.T.  O.  MD.  Dep.  Insp.  Geo.  of  Hoeps. 
Ballard,  Jno.  Arch.  CBi  Lfc,-CloL  B.E. 

Bombay  (1^) 
Btllmi,  €l60b    Qua..Maat.  Hon.  Art.  Co.  (i;.) 
Banister,  Thomas  late  Capt.  15tb  Regt. 

Banks,  Chas.  Esq.   late  Asst.  Seo.  Roj.  Hosp 

Kihoaainham  (1^.) 
Btimister,  C. W.  Ui^.(nt.)2d  Bom.L.Cav.(l/.) 
Baring,  Cliarlos  l4.-Col.  Cold.  Gds. 

Baring,  Denzii,  U.  Lieut.  Cold.  Gds.  (1/.) 
Baring,  Francis  U.*Ool.  Soots  Fns.  Gds. 
Barker,  G.  D,  Mnjnr  61th  Regt.  (IL) 

Barker,  John  Lieut.  ^Veat  Kssex  Mil.  (1/.) 
Barker,  W.  J,  LM.  Roy.  Mariiio  L.I.  (11.) 
Barlow,  Henry  W.  Oapt.  late  R.E. 

Barlow,  Maurioe  Mig.-Gen. 
Barnard,  W.  A.  M.  Lieul^Col.  Ghren.  Gds. 
Bame,  F.  St.  John  N.  Lt.  Sco.  Fns.  Gds.  (1^.) 
Barnes,  C.  H.  late  Surppon  H.E.I.CS. 

Bamea,  C.  H.  Capt.  Royai  Horse  Art.  (11.) 
Bamett,  Edward  Capt.  R.N.  (1/.) 

Barrett,  Srxml.  Lieut.  3rd  Huas.  (11.) 

Banon,  Fen  wick  Boyce  Lt.-Col.  8rd  Dr.  Gds. 
Banon,  Wfflknn,  Bm.  ■  Amy  Agent 

Barrov.-,  John,  Eiq.FBS.  late  Admiralty  (II.) 
B&n^-,  Philip  Mi^or-General  K.E. 

Barry,  Wm.  MD,  Pep.In9p.Cw1.of  Hosp8.(i;.) 

LtouVOol.  R.A.  (1/.) 


Baratow.  Gpo. 
Basden,  Charles 


Rear-Adm. 


Bassano,  Philip  H.  Esq.  War  Office 

Baatard,  Baldwin  J.  P.  Lieut,  late  9th  Regt. 
Bastard,  J.  Stokes  Major-GoD.  (x«t.)  R.A. 
Bates,  Henry  CoL  98th  Regt.  (lf.> 

BatH^  W.  H.  Capt  lata  Roy.Su^.L.T.^Iil.  TI^) 
BatesoD,  Rich.  H.  Capt.  1st  Life  Uds. 

Bathurst,  P.  T.  A.  H.  Lt.-Col.  Gren.  Gds.  (1/.) 
Bathurst,  Henry  Lt>Col.  late  Sco.  Fus.  Gda. 
Batley,  William    Surg.  Boy.  Sussex  L.  L  MiL 

late  Stati  Assist. -Surgeon 
Battershy,  J.  P.  Capt.  3rd  Batt.  60th  Roy.  Rifles 
Battersby,  Rt.    Dep.Insp.Gen .  of  Army  Hospe. 
Battisoombe,  W.  B.      Major  91st  Regt. 
ButWt  Stafford  Squire,     Capt.  hi  Warwiofc 

Ma.  (ir) 

Bayley,  C.  J.  Es^.  Gov.  of  Uie  Bahamas  (1 L} 
Bayley,  George     Major,  Stoff^oAeer  of  Fen- 

sioneri,  Limorick 
Bayiis,  Edw.  Esq,  Dep.-Lieut.  Middlesex  (I^) 
Bayly,  Vere  T.  Capt.  64th  Regt.  (16».) 

Baynes,  Cho.  £.  Major  8th  or  King'B  (  I  I.) 
Baynea,  R.  Lt..Col.  Dep.A.A.Gon,  (U) 
Baynes,  Sir  R.  L.  KCB.  Vice-Admiral  (It) 
Bazalgetto,  S.  A.  CapL  Royal  Art. 

Beale,  L.  Esq.  late  Staff  Surgeon 

Beames,  P.  T.  Lieut  d9th  Regt. 

Bniwiih,  H.  B*  CominaDder  R.N* 

BiMiohamp,  T.  W.  B.  P.   late MaJ.8iiffalk MB. 

C^t.  Norfolk  Rifle  Vols. 
Beaumont,  O.  W.  Capt.  Soo.  Fas.  Gds.  (1^) 
Beaumont,  R.  IT.  J.  B.       Colotiol  unatt.  (U.) 
Becher,  A.  B.  Capt.  R.N.  Hydro.Offlce  Admlty. 
Beckett,  W.  Lt-Gol.  late  York  Hussars 

Beckwith,  W.  KB*  Ll.*Gen.Col.l4thHussars 
Beere,  D.  Capt.  8th  or  King's 

Belfleld,  Edward      Capt.  R.E.  Asaist.  luspec. 

Gen.  of  Fortifications 
Br!!,  Richard  late  Capt.  Hon.  Art.  Comp.  (li.J 
Bell,  W.  H.        Asst.  Surg.  M.D.  R.N. 
Bell,  W.  tf .  Capt.  8d  Huh.  (If. 

Bellamy,  P.  L.  Capt.  55th  Regt.  (Jf.) 

Sellers,  R.  fi.  Capt.  &  A^  Wilts.  Mil. 

Belshes,  J.  Mmiay  Miajor-General  (If.) 

Belson,  Fred*  Capt.  late  R.  Brigade 

Bennet,  P.  .  Lieut,  (ret.)  R  H.  Gds. 

Bennett,  Thoe.  Vice-Ailuiiral  (II.) 

Bennitt,  W.  W.  Lieut.  6th  Iinis.  Drags.  (If.) 
Benson,  Geo.  Thos.        Mi^or*  Fa^mr  Dip^ 

BatL  Athlone  (If.) 
Brail,  W.  H.         Cbpt.  R.B.  Mid.  Mil.  (If.) 
Bentinck,  A.  Cavendish     Col.  (h.p.  ret.)  (1/.) 
BentinokfC.  A.  F.  Lt-General  Col.  12th  Regt. 
Benttnek,  8ir  H.  J*  W.  KCB.  Lieut-Get. 

Col.  28th  Ri^  (If.) 
Benyon,  W.  H.  Ens.  23rd  R.W.  Fus, 

Berceford,  E.  M.  Capt  Sco.  Fus.  (Hs.  (If.) 
Beresford,  Geo.  J.  Col.  (ret.)  R.A. 

Beresford,  G.  R.  Cripf  .  Ti  p.  7th  Fus.  (1/.) 
Beresford,  Rt.  Hon,  Wiilmm     late  Msgor  (1^.) 


p.  (If.; 
r.  (IlS 
If.  If.) 


Berger,  Ernest  A. 
Berkeley,  E.  S.  F. 
Berkeley,  B.  W. 

Fodlien  ' 
Berkeley,  S.  H. 
Bertram,  C.  P. 
Bwwiok,  LoHO 
Best,  G.  H. 
Best,  M.  G. 


Lieut.  lOtb  Regt.  (U) 

Capt.  2nd  Life  Gr1<?.  f\i: 
Asst.  Surg.  Idard  H.  W', 

Gen.  Col.  16tli  Rc[;t.  (11.) 
Bt  Mi^or41st  R^t  (U) 
Col.  late  Salop  Rtte  Toli. 
Capt  61st  King's  Own  L.I. 
Mi^or  (ret.)  26th  Regt.  (It.) 
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LIST  OF  ANNUAL  BUBSCOUBBaS. 


Best,  7lo)i.  R.  R.  late  Capt.  Gren.  Gds.  (1/.) 
Best,  Thomas  late  Capt.  Hamprfiire  Mil.  (l/.i 
B«llnm»,O.R.IMiikwBt«r,CB.  Vii».-Adm.(1/.) 

Bewes.W.E.  Bt.  Lt.-Ool.  School  of  Musky. (U.) 


Bexant,  John 
Biddnlph,  R.  M. 
Biddulph,  T.  M. 
Biden,  John 
Biggo,  T.  S. 


M*jor  late  R.  M.  A.  (1/.) 
Lieut.  Ist  Life  Gda. 
Col.  unatt. 
Capt.  H.  Art.  Comp.  (1^ 
Capt.  5th  Fu8.  (1/.* 
BIgge,  W.M.  Lieiit.-Ool.  North.  L.I.Mil.  (i;.; 
Biggfl,  James  PavTtia^ter  R.N. 

Billington,  G.  M.  Capt.  (>th  Inna.  Dran.  (1^.) 
Bingfaan,  A. «.  Obqpt.  late  IKh  Hoann 
Bingham, Geo.  Lord  Lt.-Col.  (ret.)  Cold. Gds. 
lUnnej,  C.  R.  CapL       Inst',  in  Survg.  Roj. 

MitAMdcmjIfoolirioh  (H.) 
Birch  Thoma.**  F.  Capt.  R.N.  (1^.) 

Bird,  Edward  Capt.  RN.  (1/.) 

Bird,  James,  MD.  FRGS.      late  Phys.-Genl. 

Bombay  Army  (1/.) 
Bishop,  E.  W.       Lieut,  late  22ud  Regt.  (1/.) 
Black,  G.  U.  S.     Capt.  60th  Roy.  Rifles  hi.) 
Black,  Wilsone  Capt.  6th  Regt.  hi.) 

Blackburno,  J.  IreUnd        Lt.-Col.  4tb  Boj. 
Lane  Mil.  (IM 

~  LMM.  Golds.  Ouards  (i;.) 

Majdr  late  Rifle  Brigade 
Colonel  Roy.  Berka  MiUtia 

%Boo.  Fof.  Gda.  (If.) 
1 ILA.  Madras  (1/.) 
Ensign  6th  Regt. 
Col.  h.p.  R^.  Art.  (1^) 
Lieut.  R.N. 

Blake,  Patrick  John  Rear-Adm.  (1/.) 

Blakeney,  RiyhtHon.  Sir  Edward,  GCB.GCH. 

Fd.  M.  Col.  lBtRla.Gov.  Chels.  Hosp.  (If.) 
Blamire,  Charles  Major  99th  Regt.  (U.) 

Blane,  C.  G.  Capt.  28rd  Roy.  Welch  Fus. 
Blaae,  Bo^ert,  03.   CM.  liiMtt.  Aaaiat.  Adj.- 

Gen.  Dublin  (1/.) 
Blane,  Seymour  J.    Lt.-Coi.  fi2nd  Regt.  Mil. 
Saej.  BtBgal 


BlMkittfO.  B. 

Blaokctt,  E.  W. 
Blagrave,  John 
Blair,  D.  H. 
Blair,  J. 
Blair,  Jas.  B. 
Blair,  Stopford 
Blake,  Edgar  H. 


Blanford,  Thoe.  Ens. 
Bhmtyre,  C.  W.  Lord 
Blaqniere  de,  Lokd 
Blayney,  C.  D.  LOBQ 

Blewitt,  Charles 


Lond.  Rifle  Brig.  (1/.) 
Lieut,  late  Gr.  G^s. 
late  41st  Regt.  (12.) 
Ctapt.  late  80th  Regt. 
Capt.  66th  R^. 


Blinkhom,  Henry    Major,  Riding  Master  Cav. 

Dep6t,  Maidstone  (U.) 
Blockley,  John     Gapt.Hon.  Art.  Comp.  (1^) 
Blois,  William  Col.  (ret)  (2nd  Reg. 

Bloomfield,  Hr.  Keane        Hl||.«Q«ll.  Comg. 

the  Forces,  Cork 
Bloemflild,  John         Mi^.-Q«ii.  B.A.  (12.) 
Bloise,  W.  C.  Lyndl  Oapt  h.p.  R.H.  Art. 
Blundell,  Richd.  Capt.  8rd  Huss.  (U.) 

Blyth,  W.  d'Urban     Capt.  (ret.)  14th  Huts. 

(1/.) 

Blythe,  J.  D.  Oapt.  Paymr.  46th  Regt. 

Boger,  G.  T.  Lieut.  Ute  R.A. 

Boghurst,  Edward  Lieut,  h.p.  R.A. 

Boileau,  A.  Lt.-Col.  Roy.  Engs.  Mad.  (1?.) 
^oileau,  J.  T.     Mi^or-Geu.  ret.  Bengal  Eng. 


(1/.) 

Boland,  R.  S. 
Boldero,  H.  G. 


Capt.  late  69th  Regt. 
Lt.-Col.  Ute  88th  Rest.  MP. 
Li0a«.-CoL  Slat  Fus. 


Boldero,  Lowdal*  Col.  late  Gren.  Gds.  (1/.) 
Bond,  John  Capt.  08rd  Hi^landers 

BoBham-Oarter,  H*  Oapt.  Gold.  Gds.  (1/.) 
Bonner,  J.  Major  lato  71  st  High.  L.I. 

Boom,  A.  S.  Em.  15th  Regt.  (1/.) 

Booth,  Robert  •  Assist.  Com.  Gen. 

Borland,  J.  MD.  Insp.  Gen.  Army  Hosps. 
Borough,  Sir  Edw.  jSt»  Dapw-Iieat.  oo.  Dublin 
Boeanquet,  C.  J.  Capt.  R.N. 

Boeanqnet,  G.  S.  Lieut.  R.N.  (12.S 

Bostock,  J.  A.  SlUg.-Mi^or SOO. Fus.  Gds.  (1/.} 
Boteler,  J.  H.  Capt.  RJT* 

Boneharett,  H.  B.  Gapl.  Ialel7«ii  Lanoera 
Bourchjer,ClaudeT.  I^.CBt.Maj.Riflo  Brigade 
Bousfleld,  Henzy  Surg,  (reuy  Bwunl  Anny 
Bontwie,  Bvtnlrd  W.  Lieui^Gen.  Gol.  \9at 

Hiunars  (U.) 
Bowden,  H.  Capt.  late  8co.  Fus.  Gds. 

Bowdeu,  H.  G.  Major  (ret.)  22nd  Regt, 

Bowden,  H.  G.  Capt.  Scots  Fus.  Gds.  (1/.) 
Bowdoin,  Jas.  Temple     Capt.  lata  4tli  Iteag. 

Gds.  ill.) 

Bowers,  E.  R.  8.  late  If^for 

Bowers,  Henry  Dap*  Conjr.-C^neral 

Bowles,  Sir  George,  KCB.  Lt.>Gen. 

Gol.  IstW.LB.  (II.) 
Bowles,  R.  F.  Capt.  lato  Royal  Berks.  Mil. 
Bowles,  Sif  Waiiam,  KCB.       Admiral  \llS 
Bowyer,^  Bdwaid  •  Capt.  late  let  V.  I.  Regt 
Bowyer,  H.  A.  Capt.  10th  Huss. 

Boxer,  E.  M.         Lt.-Col.  Royal  .Art.  Supt. 

Rl.  Laby.  Woolwich  (i;.> 
Boyce,  A.  W.  Capt.  84th  Regt.  (1?.) 

Boycott,  E.  E.  D.  Lieut.  &  A dj .  1 4th  Huas. 
Boyd,  A.  Major  late  11th  Regt.  (1^.) 

B^,  Jas.  P.  Lieut.  63rd  Regt. 

Boyle,  Gerald  E.  Lieut.  Rifle  Brig.  (1^.) 
Boyle,  Hon*  W«  G.  Lt.-Col.  Colds.  Gds. 
Boys,  Edward  Gapt.  B.N. 

Boys,  Henry  Capt.  late  unatt. 

Brabant,  Edw.  Yewd  Lieut.  Cwe  Mtd.  Rifles 
Braeken,  R.  D.  G.  Gapt.  2Dd  Sikh  Inf.  (U.) 
Brackenbury,  O.B.  Capt.  R.A.  Lt.  of 

Corny.  Rcy.  Mil.  Academy,  Woolwich  (1/.) 
Brackenbury,  Sir  E.  KT8.    Lt.-Col.  late  69th 

Regt. 

Braddell,  Thos.  Lieut.  17th  Regt. 

Bradford,  Ralph  Lt.-Col.  (ret.)  Gr.  Gds, 
Bradford,  WihneftH.  Ool.  Roy.  Canad.  Rifles 
Brady,  T.  C.  Staff  Assist.  Surg.  {V.) 

Bramston,  Thoe.  H.  Lt-Col.  Gr.  Gds, 

Brandling,  Gh«l«B  Lieot.  late  6van.  CMs. 
Braudreth,  F.  Lt.-Col.  late  R.  Cumb.  Mil. 
Braybrooke,  S.  Mu.-Gen.  unatt. 

Breedon,  Aug.  Capt.  2lBt  B.  N.  B.  Vwk  (12.) 
Breeu.  H.  Hagort,  Esq.      late  AdminiatnUor 

Government  St.  Lvoia  (12.) 
Brereton,  W.,  CB.  Mi^-Gen.  R.A. 

Brett,  John  Davy  Major  lata  ITfli  X4m« 

Lt.-Col.  Norfolk  Rifle  Volunteers 
Brettingham,  R.W.     Major  Dublin  City  Art, 

Mu.  Capt.  h.p.  R.A. 
Brickdale,  J.  F.        Capt.  late  W.  Som.  Yeo. 
Bddge,  Pyprian  Col.  (rot.)  68th  Regt. 

Bridgva,  B.  8.  Capt. Gr.  Gds. 

Bridgman,  J.  W.  Opt.  W.  Mid.  R.  V0I5.  (1  ^) 
Brien,  C.  R.  MD.  Surg.  B.N. 

Briggs,John,FB8.0ea.HJf  .MadxMAnnsCl  <0 
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Bringhunt,  J.  H.  Mi^or  late  90Ui  UegU 
Brock,  Thomas  8.  CB.  Captain  B.N. 

Brockbunt,  S.  M.  S.       Lloul.  Imte  5tli  Roy. 

L&n.  Mil.  (\[.) 
Brockmaii,  Cliailos,  Em|.        late  Taym.  Cicu> 
Office  (1/.) 

Bromley,  Sir  R.  Id.  KCB.  Acct..(ieu.  R.N.(H.) 
Brooke,  E.  B.     iSa^ot-iien,  comm.  Troops  in 

the  LMWwd  and  #ii|dwHd  blaadt  {IL) 
Brooke,  E.  P.  B,  Lieut.  41st  Rcgt.  (1/.) 
Brooke,  £.  T.  Lieut.  H.E.  (1/.) 

Brotherton,  Sir  T.  W,  GOB.     Gen.  Ckil.  Ist 

Drag.  Gds.  (1/.) 
Brough,  Richard,  Lieut.  Paym.  li.p,  83d  Be^Kt* 
Broughton,  W.  £.  D.  Col.  R.E. 

Browell,  Langton  Cunuur.  R.N. 

Brown,  Rt.  IIou.  Sir  Geo.  GCB.  KIL  Gen. 

Col.  Rifle  Brig.  Com.  the  Forces,  Ireland 
Brown,  C.  B.  Liuut.  Sth  or  King's 

Brown,  H.  C.  N.  Capt.  2nd  W.  York  I.t.  Inf. 
Brown  Henry  Col.  (ret.)  H.M.Indian  Army  (1^.) 
Brown,  Tliomas  Chief  Engineer  R.N.  (1^) 
Browne,  Brotherton  Ll*-Col.  lato  91th  Regt. 
Browne,  C.  A.  (i.  Uapt.  4th  Huss- 

Browne,  Heniy  J.  Ueut  late  19tfa  Regt.  (1^) 
Browne,  W.  P.  Lieut.  7th  Royal  Fus.  (l^.) 
Browiilow,  Mon,  Edwd.         C»gU  late  Sco. 

Fm.  Qds, 

Brownrigg,  Stttdholme,  OB.    Col.  ti.p.  unatt. 

Bruce,  Lord  Chaa»  W.  B*  Capt.  Ist 

Life  Gds.  (Ifc) 
Bruce,  Edw.  J.  Capt.  R.A. 

Bruce,  6.  B.  Lieut.  I'lth  Hussars  (1^) 

Brnoe,  Miehael  Col.  Gren.  Gde. 

Bruce,  Robert  Col.  2nd  Queen's  Royals  (1/.) 
Bruce,  B.  C.  Dah7mple  Capt.  Sth  Regt.  (I^.) 
Bmmell,  Waiiam  Mig.  Paymaater  2&£  Regt. 
Bruycres,  TTcnry  Pringlo  Lieut,  li.p.  R.E. 
Buchanan,  Geo.  Capt.  2nd  R.  N.  13.  Drags. 
Bnohaniuui,  J.  R.  G.  Lieut.  SOtli  Regt.  (1/.) 
Bnckingbam  and  Chandos,   Duke  4^  KG* 

Colonel  Royal  Bucks  Yeo.  (1/.) 
Buckland,  F.  T.  Ass.  Surg.  2nd  Life  Gd.s.  (1  / 
Buckle,  C.  H.  M.  OB.  Capt.  R.N.,  (11, 

Budd,  Ralph  Col.  14th  Regt.  (1/, 

Bull,  Fred.  G.       Liout.-Cul.  h.p.  60th  Royal 

Rifles 

Bailor,  F.  C.  ,        Capt.  Colds.  Gds. 

BnUer,  Reginald  J.  Capt.  Gr.  Gds. 

BnUer,  Wm.  Gregory  Lieut.  94th  Beg. 

Bnlwer,  E.  G.  CB.   Lt.-Ool.  28vd  Roy.  Wei. 

FU8.  (It.) 

Bunbury,  Hen.  W.  OB.         Col.  (ret.)  2 1  tli 
Regt  (i;.) 

Bunn,  Rich.  Lieut.  37th  Regt.  (1/.^ 

Bunyon,  C.  S.  Lieut,  unatt.  (1/.) 

Burden,  Geo.  Qr.  Master  23rd  R.  W.  Fus. 
Bnrdett,  Chas.  Sedl^     Lt.<Col.  (ret.)  Colds. 


Lt.-CoI.  unatt.  (1/.) 
Capt.  late  Q.  O.  L.  L 


Gds.  (1/.) 
Burer,  Gabriri 

Buigeas,  H.  W. 
Mil.  (It.) 

Bnrghley.LoKD  Li-OoLKorttampton  Mil.  HP. 

A  DC.  (0  the  Queen. 
Burgoyne,  Hugh  T.  Cwt.  E,N.  (I/.) 

Bnrgoyne,  Sir  Jclin  Fox,  GOB.  Gen. 

R,  B.  Dlveotor  ofWorlts  (If.) 


Burgoyne,  Sir  J.  Montague,  BarU 

Lieut.-Col.  late  Gr.  Gds.  (1/.) 
Burlion,  Wm.  CB.  Col.  Bengal  Army  (1^) 
Burn,  Julni  iSI.  Liout.  Royal  Art.  (1^) 

Burn,  Kolttit  Colonel  R.A.  (II.) 

Burn,  R.  D.  MD.  Surgeon.  R.A.  (1/.) 

Burnuby,  E.  S.  Lt.-Col.  Gr.  Gds. 

Burnaby,  F.  G.  Ueut.  Roy.  H.  Gda.  (li.> 
Bunaby,  B.  B.  Ute  Lt.-Col.  RJL  Ool. 

Commt.  HanU.  Mil.  Art.  (1/.) 
Burnand,  N.  Capt.  Colds.  Gds. 

Bnraell,  E.  S.  F.  Oapt  Colds.  Gds.  (1^) 
Burncy,  H.  S.  S.  Maj.  Paym.  6th  Dep.  Bn.  (1/.) 
Burrard,  Sir  Geo.  Boa  t.  Dep.  Liout.  Hants.  ( li.) 
Burroughs,  F.  W.  Maj.  93rd  Highhmders  (IL) 
Burroughs,  L.  Miiyor  (ret.)  Bengal  Ajrmy 
Burrows,  A.  G.  Col.  Royal  Artillery 

Bury,  W.  C.  VjscoujiT         Capt.  late  Edmt. 

Rifle  Mil. 

Burton,  H.  A.  Lieut.  14tb  Regt.  (1/,) 

BuMcll,  W.  G.  11.  Lieut.  23rd  R.  W.  Fus.  H/.J 
Butler,  Henry,  Esq.  Admiralty  (IL) 

Butler,  Henry  Thos.  Lieut.  4th  Hupsars  (1/.) 
Butler,  Uon.  J.  F.  Clifford  Major  Mon. 

Rifle  Vols.  (\l.) 
Butt,  T.  Bronihoad  Lt..CoL  79tli  High."?.  (1?.) 
Byham,  W.  B,  lisq.  War  Office  (1/.) 

Byng,  A.  M.  Gbpt*.  Qr.  Gds.  (IL) 

Byng,  Hon.  IL  W.  J.  Lt-Col.  Colds.  Gds. 
Byng,  Hon.  W.  F.      Capt.  late  Idtb  U.  Dn. 

(1/.  U.) 

Byrne,  Tyrrell  M.  Lieut.-Col.  late  lit  Royals 
Byron^  Geo.  Anion*  Ri|^  Hon.  LOBO  A4au 

Cadogan, //(//i.  Geo.  CB*  Maj.'GoB. 
Cafe,  Haydon  L.  Major  94th  Regt. 

Caffin,  James  C.  CB.         Capt.  R.N.  Dir.  of 

Stores  and  Ok)ll>ing  (12.) 
Oaldbeck,  WUliam        Lieiit.  late  Limttiok 

MU.  (12.) 

Oblderan,  0.  M.  Lieut  60tli  Roy. Rifles  (ll.) 
Caldwell,  W.  B.  Lt.-Col.  late  76th  Foot  (1/.) 
Caltliorpe,  Uon.  Somerset  J.  G.    Lt.-CoL  6tli 

Drag.  Gds. 

Camden,  Geo.  Charles  Marquis  of,  I>ep.»Li|» 
Kent,  KG.  DCL.  FSA.  MA.(1/.)  . 

Cameron,  D.  A.  CB.  Maj.-Gen.  (1/.) 

Cameron,  Jno.  Lt.-Col.  BopI  EngineerB(l/.) 

Cameron,  W.  Gordon  Major  4th  Regt. 

Campbell,  Archibald     Col.  late  Renfrew  Mil. 

GRmpbell,  Andi.  0.  Lie«it.>OiA.  See.  Fm, 
Gds.  (17.) 

Campbell,  Arch.  Neil  Col.  iSth  Regt. 

Campbell,  C.  A.  Commr.  R.N.  (1/.) 

Campbell,  Duncan  Major  h.p.  unatt. 

Campbell,  F.  A.  Col.  h.p.  R.  M.  L.  I.  (1/.) 
Campbell,  Gcorgo  Capt.  late  1st  Drags. 

Campbell,  G.  H.  F.  Col.  Staff  Otteer  ef 

Pensioners,  h.p.  R.  Staff  Corps 
Campbell,  Hon,  H.  W.        Capt.  Colds.  Gds. 
Campbell,  Jamee    Sttig.  lup.  sBtii  Regt  VitS 
Caniiiljoll,  James    Major  (ret.)  Roy.  Art.  (1/.) 

Lieut..Col.  late 


Campbell,  Sirioiux 

Hig^aaden 
Campbell,  John  R, 
Campbell,  Pat.  J<An 
Campbell,  Walter 
Pmeioneri  (12.) 


Oapt.  Hants  Art.  (1/.) 
Capt.  R.  H.  A. 
Col.  Suff  Ofliocr  o 
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0«npb6U,W.  lf.T, 
Gane»  A.  BavMfDrd 
CaBDOB»  R* 
Camioii,  Boqnler  J. 
CS^ftel,  SKlnoy  A 


Capt.  R.E.  (i;.) 
I.t.  late  loth  Regt. 
Licut.-(ieu.  (1/.) 
Oapl.  (ret)  R.A.  (1/.) 

Major.  Staff  Officer  of 


Peuaioue»»  U.p.  51st  Light  Xufautry 
Carew,  Walter  P.  Oapt.  R.  H.  Gds. 

Carey,  ConsUntine  P.  Capt.  Roy.  Eng.  (1 !.) 
Carey,  T.  A.  U-Col,  Beng.  Staff  Corps  (1  /.) 
Carey,  Goo.  Jackaon  Col.  18th  R.  Irish  (It.) 
Carey,  W.  N.  Iieilt.21st  R.  N.  B.  Fus.  (1/.) 
CargiU,  Sidney  Rnaign  55lh  Regt.  (1/.) 

CarietOD,  Dudley  W,  Col.  Colds,  (ids. 

OMtolon.  W.  H.  Oiipt.  Slit.  B.N.B.  Fus.  (1 1.) 
Camac,  John  Rivetl  Rear-Admiral  (li.) 
Garponter,  F.  S.  Dep.  Cora.  General 

Carr,  Ralph  Capt.  h.p.  R.M.L.I.  (12.) 

Cfii  ri.  1:,  S.  A.  Earl  of  C»pt.  (rot.)  Gr.  Gda. 
Carter,  T.  Wren,  CB,  Rear-Adm.  (U.) 

Carter,  Jm>»  M.     Lieat.-Col.  Moninonthniire 
Militia. 

Cartwrigfat,  H.  Col.  late  Gr.  Gds.  MP.  (2^.) 
Case,  John,  Esq.  Navy  Agent 

Cator,  W.  CB.  U.-Gen.  Col.  Conun.  R.A. 
Oaulfleld,  J .  A .  Capt.  late  Coldfl.  Gds. 

Major  Royal  ryrone  Fus. 
Cavendish,  H.  G.  Lieut.  68tfi  L.  L 

Cavendish,  Jas.  Charles  liieut.  R.A.  (1/.) 
Cavendish,  W.  H.  F.        Lieut. -Col.  Commt. 

2iid  Deri>y  Ria«B,  late  02d  Regt.  (11.) 
Cecil,  Lord  Eustace  B.  H,  G.  LieoW-CoI. 

Colds.  Gds.  {IL) 
audi,  Sir  H.  D.  KOB.  Tioe- Admiral 

ChaniT)erlain ,  Sir  Henry  O .  R.  Cap|»  late  Hon. 

Corps  Gent-at-Arms  (1/*) 
Chamberlayne,  D.  T.    Capt  late  18th  Lt  Dgs. 
Chamberlayne,  J.  Chambemjne  Lient. 

h.p.  R.A.  {11.) 
Channer,  A.  W.  Lieut,  late  2Ut  R.N.B. 

FU3.  (1/.) 

Chaplin,  Edw.  Lieut.  Colds.  Gds.  (1/.) 

Chapman,  Art.  T.  L.  Capt  34th  Regt  (1/.) 
Chi^man,  F.  E.  0B«  Col.  I>ap.-Adjt. 

Gen.  R.E.  (It.) 
Chapman,  W.  £.     Ens.  IBtli  Royal  Lrisli  (11.) 
Chapman,  W.  H.      Capt  Ldoeater  Mil .  ( H. ) 
Chappie,  Edward         Iddllt  95th  Regt  (1/.) 
Charleton,  T.  H.  Capt  69th  Regt. 

Charlton,  St  John  W.C.  Capt.  h.p.  14th  Hubs. 
Charter,  Ellis  JamM  Maj.  11th  Reg.  (U.) 
CAiartcris,  Son.  R.         Lieat-Col.  (ret  h.p.) 

Sco.  Fus.  Gds. 
CbtMf  G.  R.  Cornet  21st  Huss. 

Chase, Morgan  C  Lt.-Co!.  (ret.)  Madras  Army 
Ghatterton,  <b'(ir  James  Ciiarles,  Bui-t.  KCB, 

KH.  Lieat.*G«n.  Col.  5th  Light  Digns. 

fl?.) 

Chelmsford,  Lord  late  Mid.  R.N.  (II,) 

Ohemnde,  H.  L.  Lie«t-Col.  RA. 

Chesnev,  Cliarles  Cornwallis  Capt.  R.E. 

Chesney,  F.  R.  DCL.  FRS.       Mai..Gen.  RA. 
(12.) 

Cflieeter,  Arthur  A«lrtMlt-9DlS00n  74th 

Regt.  (11,) 

Chester,  O.  M.  Mig.  late  R.  Sussex  Art. 

Cbetwynd,  Hon.  C.  C.    Capt,  10th  Reg.  (1/.) 
Chichester,  C.  R.         Miyor  19th  De|>..B«tt. 
Fennoy  (1/.) 


Chichester,  George  Mig.  ktc  S8th  Regt.  (1/.) 
ChiMeis,  J.  W.  Esq.  Dep.-Lt.  Yorksliire 
Chihb,  James  Capt  4th  Middl.  Rifle  Vol.  (1/.) 
Chiun,  Edw.  Lieut  4th  K.  O.  Regt 

Chishulm,  A.  B.  Lieut.  2ntli  Regt.  (1/.) 

Cholmeley,  U,  U.  Capt  late  Gren.  Gds. 
Cholmonddcor,  Lord  Hy,  Dep.»Lt.  Noxfiilk 
Cltrii^io,  Fred.  Gordon        Major  lUMtt*  Staff 

Officer  of  Pensioners  (1^.) 
Chrystie,  T.  Commr.  R.N, 

Churchill,  C.  H.  S.  Major  60th  Royal  RiHes 
Clare,  B.  E.  Earl  of  Col.  R.  Lim.  Co.  Mil. 
Clark,  A.  M^or.-Gen.  H.M.  Mud.  Army  (U.) 
Clark,  John,  KH*  Major-General 
Clark,  Thomas  Major  24th  Regt 

Clarke,  And.  (Japt,  Uoyai  Engs.  (lU) 

Clarke.  C.  K.  Lieut.  Snd  West  York 

Yrnmaniy  Cavalry  (1/.) 
Clarke,  C.  M.  Lieut  57th  Foot  (1^.) 

Cbrke,  Edward         .  limt.  late  88II1  Regt. 

Clarke,  Guy  Col.  unatt  (1/.) 

Clarke,  U.  S.  Lieut.  Royal  Art 

Chudee,  Jno.  Awt-Surg.  10th  Rogt  (11. 
Clarke,  Robert  Mi^or-Gen.  R.A.  (i;. 

Claxton,  Christopher  Capt.  R.K.  (i:. 

Clay,  Wm.  Lt.-Col.  8th  Lan.  Art.  A  oU.  (11.) 
Clayton,  Eniiliu«  Capt  late  S.  F.  Gds.  (1/.) 
Clayton,  F.  A.  T.  Lt-Co!.  Gr.  Qdf^.  (If.) 
Clayton,  Fran.  S.  Lieut.  Royal  Navy  (1^.) 
Clayton,  J .  W.  Capt.  late  IStfa  Lt  Dniga. 
Cleather,  E.J.  Lt.-Col.  h.p.  R.;^.  Corps  (i;.) 
Cleevc,  Steward  A.  Capt  51st  K.OJi.  Inf. 
(11.) 

Clements,  Hon.  C.  S*  Cbpt.  lata  87tb 

Regt.  (U.) 

Clerk,  H.  Lt.-Col.  Roy.  Artillery  (11,) 

Clerk,  John  Capt.  Rifle  Brigade  (1^.) 

Clerke,  St.  J.  A  KIT.  Iiient.*aeii. 

Col.  Ti^tii  lUgt  (i^) 
Clitford.  ^  A.  W.  J.  Bari,  C.B.  Admfaral 

(!?,) 

Clitrord.  R.  S.  C.  Col.  late  Gr.  Gds.  (1/.) 
Clifton,  Sir  A.  B.  QCB.  KCH.  Qm.  M, 
1st  Royal  Dra§ph 

Capt  Gr.  Gds.  (1/.) 
KCB.    Mi^..aen.,  Col. 


Capt  R.N.  (11.) 
VbIot  late  8th  Hussars 
Capt.  68rd  Regt. 
Field* 


Clive,  E.  H, 
Clooto,  Sir  A. 

lUth  Regt.  (11.) 
Close,  F.  A. 
Clowes,  G.  &. 
Clutterhuck,  G.  ^V. 
Clyde,  CouN  Lord,  GCB.  K.8.1, 

Marshal,  CoU  Cold.  Gda. 
Coates,  Chaa*  Lieut.  99th  Regt  (1/.) 

Cobbo,  C.  Capt.  18th  Lt  Infantry 

Coijbc,  Goorge  Lieut^Geo. 

Col.  ComnMHidant  B.A. 
Cochran,  Thos,  Capt.  R.N.  (U.) 

Cochrane,  Sir  Thomas  J.  GCB.  Adm.  (u.\ 
Cookbvm,  A.  Major  fid  N.  Darfaam  MiU 
Cockburn,  C.  V.  Col.  R.A. 

Cockbum,^'ir Francis  Gen.  Col.  95  Bgt (1/.) 
Cookell,  Wm.    .  - 
Cocks,  Charles  Lygon 
Colds.  Gds.(l?.) 
Cocks,  Oct.  York. 
Codd,  Edward 
f'odrington,  H.  J.  CB, 


CoL  late  I6H1  Regt. 

Mi^or  4th  K.O.  Rest. 

Capt.  R.N. 
Rear-Adm.  ADC\  to 
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Oodrington,  Sir  W.  J.  KCB.  Liout.-Gon.  Col. 
23d  R.  W.  Fus.  aoT.«iidCoiiuiund«r4n- 
Cbief,  Gibraltar  (2^) 

GoMnglMi,  Wni.  limk.  B.N.  (II.) 

Oodrington,  W.  WjadhMU  Umk.  Uto 

17th  LaiMMTi 
Co*,  B.  0«  Li«iil.  kti  BdmnlMi  R. 


Rifle  B«8t.  (10 
It*  £.  K«  W* 


Clfl.  lAte  Colds.  Gds. 
Lieiii.*Col.  8eo. 


Coke,  Hon 

Coke,  Han,  W.  C.  W. 

Fus.  Gde.  M.P. 
Cole,  G.  Croaler      Caft.  Jl.  East.  Midd.  Mil. 
Cole,  J.  A.  CW.  l«lh  B«gt. 

Cole,  J.  W.       Lioat.  b.p.  21il  R.N3. 9fx». 

(H.) 

Cole,  E.  M.  Com.  lUN.  (IL) 

GoUbfooke,  Sir  W.  M.  G.  CB.KH.  Li«it.- 

Gen.  Col.  Comm.  BJu  (11.) 
ColM,  Cowper  P.  Capt.  R.N.  (1/.) 

Coles,  JorfM  B.  J.  Lt-CoU  late  9 1  h  Lancers 
Colos,  W.  L,  Wtq,  Pey.-Gen.  Office  ni.\ 
CoUi,  W.  C.  Leiut-Gen.  (1^) 

CoUiw,  C.  MD.  D^I..O.  of  AimyHoivt  (11.) 
ColUn,  Geo.  Esq.  late  War  Office 

OoUins,  Wm.  Lonis         Capt.  Yioton*  Rifle 

Vols.  (1/.) 

ColliBBon,  Richard,  CB.         Rear-Adm.  (H.) 


Collinson,  T.  B. 
CoUs,  R.  S. 
CeloiBb,  O.  T. 

Colomb,  P.  H. 
Colthurst,  D.  L. 


Lieut-Col.  R.E.  (1/.) 
Bt..Major32nd  L.I.  (U.) 

Maj.-Cfen. 
Lieut.  Royal  Navy  (11.) 

  Capt.  17th  Re^t.  (1/.) 

Coivffl,  Hugh  Geo.  Capt.  late  29tfa  Regt.  (1/.) 
Combormcre,  S.  Viscoi-NT,  GCB.  FMd 

Maxahall,  Col.  Ist  Life  Guards 
Coney,  BiokMll        Miniate  17th  LMwers 
OoBgraro,  Wm.  Ciipt*  ^th  K. O.  Bogt. 

Brig.  Maj.  Chatham 
Conner,  W.  H.  B.  Capt.  R.  Lttsd.  lUl. 

ConoUy,  Jas.       Lieiit.-Ool.  Afrt.  ▲4|.-Qtn. 
Montreal 

Conolly,  J.  A.  ©.C.  Bt.-Maj.  Colds.  Gds.  (II.) 
Oami,  Geo.  A.  Uaat.  late  86th  Regt.  {11.) 
Conway,  T.  S.  OB.  Col.  Gr.  Gds.  (1/.) 

Conway,  W.  8.  Capt.  late  2nd  Life  Gds. 
Oonyers,  Oh«ri«  Major  un&tt.  (1/.) 

Oonyngham,  FMacis  N.  Hab^uis  of,  KP. 

QCH.  Mig.  Gen.  (1^.) 

Coode,  H.  •  R-N. 

Cook,  Henry  Capt.  100th  Regt.  (1/.) 

Gooke,  A.  C.      Major  B.E;.  Sxeottfcive  Officer 

Topo.  Dept.  (II.) 
Cooke,  W.  B.  Lieut,  late  85th  Regt. 

Cooke,  Wm.  Capt.  Hants  Rifle  Vols.  (II.) 
Cookealsiy,  A.  F.  Dep.  Com.  Gen.  (11.) 

Cooper,  Bdw.  H.  .  Lt.  Col.  Gren.  Gds. 

Coopar,  Henry  Major  Q.O.L.I.  Mil. 

Cooper,  Rev,  Joseph,  BA.  Chaplain  R.N. 
C^per,  Ridhd,  Oapk.  8co;  Fus.  Gds.  (11.) 
Cooper,  W.  Coopw  Mij.  late  Bedford  Mil.  (II.) 
Cooper,  W.  S.  '     Com.  R.N. 

Cooto,  0.  O.  Capt.  late  let  Beyals  (ll.> 

Corballia,  J.  B.  Lieut.  10th  Regt.  (II.) 

Corbet,  E.  A.  Comafe  (rat.)  16th  Lanoers  (II.) 
Comes,  J.  E.  Capt.  R.E. 

Initr.  in  Fort, Roy.Mll.  Acad. Woolwich  (II.) 
CorNioii,  J.  R,  General  R.M.L.I. 

Cosby,  T,  P. 


Costln,  C.  Lieat. and  A4J.  Uth  Regt.  (1  t.y 
Cotton,  Corbet  Col.  un»tt. 

Ortton,  Bm,  WaUington  H.  S.     Oal.  tmalt. 

Cotton,  Thos.  F.  Staff  8ai|;aon  h.p. 

Couchman,  W.  D.  Capt.  B.A.  Bang^ 

Coulson,  J.  B.  B.  Capt.  Rifle  Brig. 

Court,  M.  H.  Major  (ret  .)  Madras  Army  (II.) 
Cousins,  William  Quar.-Mar.  R.M.  Aaylum 
Coventry,  H.  A.  Lient.  Gken.  Ode. 

Cowburn,  T.  B.  Lieut.  52d  Light  Inf. 

Cowell,  Henry  Robert  Capt.  8rd  Bufb 

Cowell,J.  O.  '  lli^B.B. 

Cowen,  Morrico  Com.  R.1f« 

Cowper,  H.  Paym.  h.p.  King's  Germ.  Ij9g. 
Cox,  0.  H.  liant.  60th  Royal  Rifles  (1/.) 
Cox,  Francis  Sdwivd  Major  R.E. 

Cox,  James  Capt.  late  02nd  Highs. 

Cox,  R.  Sneyd  Gept.  Hereford  MIL 

Craigie,  Peter  E.  OB.'       lA»Qtn,  MMh 
Regt.  (11.) 

Cramer,  J.  H.  Lt.-Col.  (ret.)  Madraa  Army 
Oraufhrd,  F.  A.  B.  Ca^L  B.H.  (liS 

Craufurd,  J.  R.  Major-General  fl I.) 

Craven,  Cha«.  Dacre  CM>t.5thW.YoricMil.ai.> 
Craven,  Son,  G.  G.  lient.  8e.  Fna.  €Ms.  (1  l.S 
Craven,  J.  A.  Lieut,  late  Roy.  H.  Gds.  (11.) 
Craven^  Wm.  Geoi|;e  Lieut,  late  1st  Life  Gda« 
Orawftivd,  Oharfea  Idant.  Begr.  Aig* 

Crawford,  Francis  H,  Major  98th  Regt. 

Crawford,  Thos.  MD.  Staif  Surg.  (1?.) 

Crawley,  H.  Owen  Col.  R.E.  (11.) 

Creagh,  James  Col.  (ret.)  h.p.  86th  Regt.  (II.) 
Creagh,  John  Capt,  Cth  Northum.  Fus.  (II.) 
Creed,  Henry        Capt.  (ret.)  Bombay  Army 

Lt..Cel.  lit  mm»  Alt  Yeia.  (II.) 
Creeer,  Thomaa  Oom.  B.N.  (II.) 

Creyke,  A.      '    s  Omt  R.E. 

CrieiiloB,  JKm.  C*  F.  IAboL  Qran.  Chla.  (II.) 
Croft,  C.  P.  ABat.-Surg.  Victoria  Rifles 

Ooft,  W.  Esq.  late  Aasuit.-Aoct.-Qeo. 

Croften,  E.  Walter,  CB.  ^Wenal  RJk. 

Crofton,  Hugh  A.    Oapfc.  and  Affi. 
Mil.  (U.) 


Crofton,  Stephen  fi,  L, 
Croke,  L.  M. 
Crombie,  T. 
Crosse,  Joshua  G. 
CroMBiaii,  WilUam 
Crowe,  Robert 
Crowther,  R.  W.  B. 


Capt.  R.N. 
Lieut.  RJtfa 
Golonol  unatt. 
Major  8dth  Regt. 
dpt.  R.B.  <n>) 
Lienk  h.p.  unatt.  (II.) 
Lient.  68d  Regt. 
Crozier,  Rawson  J.  Col. (ret.)  Bemb.  Aitny  (II.) 
Croaier,  Rich.  Rear-Adm.  (II.) 

Cruikshank,  A.  R.  Lieut.  R.A. 

Culpepper,  J.  R.  Esq.  late  Capt.  14th 

Lt.  Drags.  (II.) 
Cumberland,  C.  E.  Major  R.E. 

Cumberlege,  N.  Capt.  late  R.  E.  Mid.  Mil. 
Cunliffe,  Sir  Rob.  A.  Bfltrf.      Capt.  late  8«0h 

Fus.  Gds.  (1/.) 
Cunningliam,  Alex.       Surg.  h.p.  86th  Regt. 
Cunningham,  H.  D.  Paymr.  B  JT.  (II.) 

Cunningham,  J.  W.  H.  Capt.  late  2d  Life  Gds. 
Cuninghame,  A.  F.  Lieut.  18th  Li|^t  Inf.  (1 1.) 

,C^pfcBlBeBrig.(ll.) 


€aalnghame,W.J.M. 

Cunninghame,  J. 
Cuppage,  Burke 


Ctypt.  14th  Regt.  j  Cure,  Alfred  C. 


Gq^  12th  Lancers 
Col.  R.A. 
Lt.-Gol.  ar,  Gds,  (U.) 
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Chmfo,  A.  ll> 

Currie,  M.  J. 
Currie,  Raikes 
Gttrtu,  lUginald 
Onnon,  Hon.  E.  Ct. 
Cnrzon,  Hon.  R.  W. 
Cust,  Hon.  C.  R. 
Chist,  Henry  FiMMb 

Yeo,  Cav. 
Cast,  John  Francis 


Bm.  41il.  Regt.  (It.) 

Rear-Adm.  (II.) 
Dept-Ltt  Warwickshire 
m..Major  R.A.  (1/.) 
Capt.  52nd  L.  I. 
V,  CB.      Col.  dr.  Gds. 

lata  R.H.  Gds. 
Gapt  North  Salop. 

Lt.-Col.  late  Gr.  Gds. 


II 

Lloiit.i<h  Royal 


Dacres,  ^tV  R.  J.  KCB.  Maj.-Gen.  R.A.  (11.) 
Dalgety,  J.  W.  Lt.-Ool.  late  R.M.  Coll. 

Dslhoaaio,  Lobd,  KT.  GOB.         Capt.  lato 

79th  Highlden. 
Dalrymple,  Sir  Adolphua  J.  Bart,    Gan.  (li.) 
Dalrymple,  Sir  H.  Bart.  Lt.*Col.  lata  ftst  L.  I. 
Dalrymple.  J.  Viscount  Capt.  lato  8co. 

Fus.  Gds.  Capt.  Wigton  Art.  Vols.  (1/.) 
Dalrymple,  J.  H.  E.         Col.  See.  Pus.  Gds. 
Dalton,  Charl«a  Mi^<-Gen.  R.A.  (1/.) 

Dalton,  C.  J.  Col.  R.A.  (U.) 

DaLseli,  Son,  A.  A.  Major-Gen.  Coing. 

FoFOWf  DoTor  (1/.) 
Dalzell,  Ho)b.  H.  B.       Col.  (ret.)  Beiipf.  Art. 
DalzeU,  R.  A.         Capt.  Soo.  Fus.  Gds  (1/.) 
Damor,  8.  L.  Dawson  Gapt.  lato  8.  F.  Gdi.  (1/.) 
Dames,  T.  L.  Capt.  R.A.  Inst,  of  Art. 

Roy.  Mil.  Acadomyi  Woolwich  (1/.) 
Dames,  W.  L.  Major>Gen. 
Dangan,  Lord  Lt.-CoI.  Colds.  Gds. 

Daniel,  R.  H.  Lieut.  18th  Royal  Irish  (1?.) 
Daniell,  0.  F.  T.      Lt.-Col.  Major  of  Brigade 

Corfu  (It) 

Daniell,  Henry  ■Col.  late  Colds.  Gds.  (1/.) 
Daniell,  John  Major  late  66tli  Regt. 

Doriing,  SydBogr  Mi^or  9tli  Foot  (1/.) 

Dariing,  Wm.  Lindsay  Gen.  Col.  98th  Regt. 
Dartmouth,  Ea&l  of  Capt.  Staff.  Rifle  Vols. 
Danbony.  A.  9.  Cajpi  FnrfUon  (1^) 
Daubeney,  Jameo  CB»  Col.  62nd  Regt. 

Daabnz,  J.  T.  Capt  R.A.  (1/.) 

DttvldBon,  C.  R.  T.  Llent.  R.E.  (iL) 

Davidson,  D.        Major  (ret.)  Bomb.  Anny, 

Lt.-Col.  City  of  Edin.  Vols.  (1/.) 
Davidson,  Jno.    Surg,  (ret.)  Beng.  Army  (1/.) 
Davie,  Sir  H.  R.  Ferguson,  Bart.  Lieat..Qen. 
Davies,  Francis  John  Lt-Gen.  Col.  67th  Regt. 
Daviee,  Heniy  F.  Capt.  Gren.  Gds.  (1/.) 

Davies,  Houj  J.  Oapt.  h.p.  82nd  Regt. 
Davies,  John  Capt.  h.p.  R.A.  (1/.) 

Daviee,  John  (Capt.  R.N.  (ll.S 

Davies,  RIoh.  Llout.  h.p.  74Ch  Regt.  (1/.) 
Davies,  Thos.O.  S.  Lieut.  78th  Highrs.  (1^) 
Davison,  Sir  W.  KH.  Lt.-Col.  b.p.  2d 

Queen's  (1/.) 
Dawes,  E.  A.        Capt.  and  A4it  Sad  Bopl 

Surrey  Mil.  (11.) 
Dawkins,  W.  G.  Lt.-Col.  Culda.  Gds. 

Damoiit  John  Ens.  8th  or  King's 

Dawson,  Rob.  N.  Capt.  R.E.  (1/.) 

Dawson,  Hon.  Vesey  Lieut.  Colds.  Gds.  (1^.) 
Day,  H.  Oapt.  H.M.  IMi  Bombay  H.l. 

De  Bathe,  H.  Porceval  Col.  Sc.  Fus.  Gds.  (1 1.) 
De  Bathe,  Sir  Will.  P.  Bt,  Lt..Col.  Ute  58d  Rt. 
De  Butts,  J.  G.  B.  Capt.  R.E. 

Decie,  Richard  Cq>t.  R.R.  (1?.) 

De  Grey  and  Ripon,  Earl  Under  Sec. 

ofStatf  ftfWar  (2/.) 


DoChr«ohy,W.  L. 

Jersey  Mil.  (U.)- 
De  Horsey,  A.  F.  R.  Upt.  R.N.  (U.) 

Do  Hoiosy,  W.  H.  Boaumont  Iioiit.-Coi. 

Gr.  Gds.  (1/.) 
De  la  Condaminoi  T.  Capt.  h.p.  unatt. 

De  Lacy,  John  Col.  (ret.)  39th  Regt. 

Denison,  S.  C.  Dep.  Judge  Adv.  General 
Donman, //o/;.  Joseph  Rear- Admiral 

Dennis,  James  B.  Colonel  R.A. 

Dent,  Edward  Oom.  R.ir.  (II.) 

DcriiiK,  rholmeley  E.  Lt.-Col.  East  Kent  Mil. 
De  Robeck,  Hastings  St.  J.  Lieut.  B.N.  (i;.) 
Do  Bos,  Bon,  D.C.P.  Lt-Odi.  1st  LifeCMs.(i;.) 
Do  Ro^  Wm.  L.  L.  F.  Lord  f-t.-Gen.  (II.) 
De  Salis,  Hodolph,  CB.  Col.  8th  Huss.  (XL) 
DoAorougb,  John  Lloat.-Ool.  B.A. 

Deshon,  Edward  Lieut,  late  68th  L.L  (1/.) 
De  Tessier,  J.  F.  H.      Liettt.-Col(mol  Invalid 

DopAt,  Chatham  (I I.) 
De  Thoren,  O.  W.  BlW.  4tth  Regt.  (IL) 

Do  Vere,  H.  F.  Major  R.E. 

Deverell,  T.  Josephus  Col.  77th  Regt. 

Devereux,  Hon.  W.  B.  Capt.  R.N.  (1/.) 
Do  Wahl,  Thos.  A.  Com.  R.N.  (1/.) 

Dewar,  Albemarle  Capt.  late  87  R.I.Fus.a;.) 
Dewell,  Charles  G.  0»pt.  lato  Olst  Hlghldn. 
Do  Winton,  P.  W.  Capt.  R.A.  (l^.) 

De  AVinton,  Walter  Capt.  latelst  Life  Gds.  (1/.) 
De  Winton,  Wm.         Lt.-Col.  (ret)  Bomb, 

Army  (II.) 

D'Eye,  W.  R.  Capt.  9l8t  Regt. 

Dick,  Francis  Col.  R.A.  (1/.) 

Dickons,  C.  H.  Lt.-Col.  R.A.  Bengal  (11.) 
Diokenson,  D.  J.  Lt.Col-Brecon.  Mil.  (1/.) 
Dickenson,  W.  liieut.  late  R.E.I.  Vols.  (11^ 
Diddna,  0. S. 8.  Oapt. latoR. Siusoz  U hWh 
Dickson,  Ghaa.  ShoAeld  OoL  kto  Bittidi  Svi« 
Legion 

Diekson,  J.  B.  Gapt.  R.!f.  (11.) 

Dighton,  T.  D.  Lt.  Lon<l.  Rifle  B.  Vols.  (1/.) 
Digweed,  W.  H.  Mi^or  Hants  MU.  (i;.) 
Dillon,  H.  A.  Ens.  Rifle  Brig.  (1/.) 

Dianen,  J.  Insp.  of  Machinery,  R.N.  (11,) 
Dixon,  George  Lieut.-Gen. 
Dixon,  John  Lt.-Col.  late  Gren.  Gds.  (1/.) 
Dixon,  John  Capt.  h.p.  unatt. 

Dixon,  Manly  H.  Vice- Admiral  (1^.  Is.) 

Dixon,  W.  Capt.  Q.  O.  Lt.  Inf.  MiL  ni.) 

Dixon,  Wm.  ManW  Ball  Col.  R JL  Snpt.  lto7» 

Small  ArmaFaotoiy,  Enfield  (11.) 
Dobie,  John  Suxg.  R.N.  (llA 

Dobson,  --eit^lim 
Docker,  E.  S.  Staff  Surgeon 

Doherty,  D.  H.  Lieut.  M  Uufs.  (U.) 

Dolby,  J.  E.  A.  Gapt.  toK.  ToiK,  mt  (II.) 
DoBlvilc,  ,S[r  Charles  C.  W«  Bfs)OI<|alv1Mhll|| 

Co.  L.  I.  MiUtia. 


Domvile,  W. 
Domville,  J.  W, 
Donaldson,  Thoo. 
Donneily,  Thos. 

Army  (17.) 
Doorly,  M.  Pay  Mas. 

Dormer,  Hon,  J.  B.  J.  Capt. 
DorvUlo,  John  W. 
Dougal,  GeorgR 
Douglas,  Hov.  A.  James 
Douglas,  Henry  J» 


Capt.  Worcestor  MiUtI* 
Col.  R.A. 
Lieut.  3rd  Hub»-  CJ£0 
Lt.-Ool.  (ret.)  BomU^ 


4tii  W.  I. 

74th  Regt.  S^i^ 
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Douglas,  Jas.  Btoddart  Lieut.  R.N.  (II.) 

EtottgUs,  Sir  John,  KCB.        Col.  late  79th 
ISghkuidm,  Asst.  A4].-G«d.  Edinl)ur:gh 

Douglas,  John,  f'B.  CoL  h»p.  11th  Hussars 
Douglas,  Hubert,  CB.  Ueu.  ii.A. 

Douglas,  Sir  Robert  Percy,  IBart,   M»jor-(}on . 

Lt.-Gov.  Junoy  (1/.) 
Douglas,  T.  Mt  Htcath,  CB.      l4t.-Ueu.  U.M. 

Beugal  Army  (li.) 
Douglas,  William  Geti.  R.E.  (21.) 

Dovrton,  J.  K.  C.  Ens.  50th  Regt.  (II.) 

Dowbiggiu,  M.  H.  Lt.-CoI.  d&tb  Hegt.  (1/.) 
Dowdesweii.  J.  M.  Oornet  12th  Lanctn 
Dov  r,oR,  II.  F.  Eiq*  Army  Agent 

Dowuea,  M.  F.  Capt.  RJk.  (IZ.) 

Downes,  Ulysses,  LOBD^CIGB.        €tofi.  CoL 

29th  Regt.  (1/.) 
Doyle,  C.  Hastiugs  M^.>(ieii. 
Dnke,  J.  Hervin  C.  Capt.  R.E.  (1/.) 

Drake,  Thomas  George  Com.  H.N. 

Dnyson,  Alfred  Wilkes  Capt.  R.A.  Asst.  lostr. 

of  Surveying  Roy.  Mil.  Acad.  Woolwich 
Draw,  Andrew  Capt.  R.N.  (1^) 

Drummoivl,  Alfr  M  Capt.  late  Rifle  Brig.  (1/.) 
Drummond,  Edgar  A.  Lieut,  late  R.N.  (1^.) 
Drummond,  Hay  H.  H.    Lt<CoL  Otmunt.  R. 

Perth  Rifles 

Lieut'Geueral  (1^.) 
Dep.  Inqp.  Gen.  Nairal 


Drummond,  John 
Drammoiidf  J. 

Hoepitals 
Dnuy,  Bjran 
Dnberly,  Wm. 
Ducane,  £.  F. 
Ducane,  F. 
Dncie,  Earl  of 


Capt.  R.N. 
Lieut.  Qran.  (Shis.  (1/.) 

Captain  R.E.  (U.) 
M^or  (ret.)  E.E.  (11.) 
Lord  Lieut.  Gloucestorshiro 


Capt.  H.M.  Roy.  Body  Guard  (U.) 
Duff.  A.  M.       Lieut.  74tli  Highlander  (1^) 
Duff,  James      Maj.  late  23rd  R.VV.  Fus.  (U.) 
Duff,  R.  W.  Capt.  R.E.  (U.) 

Dumaresque,  Henry  Capt.  R.N. 

Dumbreok,  David,  CB.       Inspector  General 

of  Anmy  Hospitals 
DttD,  C.  D.     M.-CI«ii.  CoL  H.M.  iUt  Msdns 
L.InL 


Gapt,  84th  Regt. 

Lieut.  R.A.  (1/.) 
Rear-Adm.  M.P. 
Capt.  Ist  Life  Gds. 
Lieut.  Ist  Life  Gds. 
Capt.  late  16th  Regt. 
Colonel  (ret.  f.p.)  47th 


Capt.  12th  Regt.  (12.) 
Lt.-CoL  (ret.) 


Dunbar,  W.  M. 

pun  can,  Fras. 
Duncombe,  Hon.  A. 
Dunoombe,  ifon.  Cecil 
Dnnoombe,  C.  W. 
Dunf'ombe,  George  T. 

Dundas,  P. 

Regt.  (U.) 
Dan  das,  Thomas 
DunkeUin,  U.  C.  Lo&o 

Cold.  Gdt. 

DunlevI  r ,  A\  ,  s.  H.  Liaiit.  12tb  Regt.  (II.) 
Dunlop,  Franklin,  CB.  Col.  R.A. 

Dunniore,  Eabl  of  Lieut.  8.  Fus.  Ods.  (1 1.) 
Dunn,  James,  Ens.  41st  Regt.  (II.) 

Dunn,  William  Maj..Gcn(rpt  )  R.A.  (1/.) 
Dunne,  F.  Pluukett,  Coiunel  Queou's 

County  MU.  M.P.  (IL) 
Dunne,  J.  H.  Capt.  99tli  Regt. 

Dunsany,  £dw.  Rt.-Jfon.  Lord  Capt  R.N. 
Dupuia,  J.  E.  CB.  Bli^lov^General  R.A.  (1/.) 
D'Urban,  Wm.  J.  Major-Gen. 
j >uriiam,  P.  F.         Capt.  late  37th  Regt.  Acy. 

Royal  Cardigan  RUes 
Durie,  Gharlet  Major  nnatt» 


Dnrnford,  F.A.  Capt. 2nd Surr.Ar.Vols.(l/.) 
Dwyer,T.  P.  Major-Gen.  (ret.)  R.M. 

Dyke,  Charles  Lieut.  R.N. 

Dynevor,  Q»  R.  hORD,      Col.  R.  Camar.  MiL 

Dyuon ,  J.  Capt.  late  fitfa  R J.  Lanoen 

Dyson,  Edwards  Mi^or,  late  3rd  Dr.  Gda.  (1/.) 
Dyson,  J.  D.  CoL  late  3d  Dr.  Uda. 

Earle.  A.  M.  Major  (b.p.  unati.)  (It.y 

Earlsfort,  J.  H.  R.  Loud  Limit.  1st  Life  Gds. 
East,  Cecil  J.  Litut.  &2nd  ilegt.  Cll.) 

Eastwick,  W.  J.  CapL  (ret.)  Bomb.  Army  (iL} 
Eaton,  Rich.  Esq.  Ordnance  Storelccoper 

Eden,  Charles,  CB.      Rear- Admiral,  Lord  o£ 

die  Adn^eal^ 
Eden,  John,  CB.       Lt-Gen.  Col.  34th  Regt. 
Eden,  J.  Capt.  late  14th  Lt.  Dr. 

Eden,  T.  M.  B.  Lieut  50ih  Rigt. 

Eden ,  Walter  D.  Ksq.  A dmiralty 

Eden,  Wm.  Haasall     Mi^.-Gon.  Col.  &Oth  Lt. 

Inf.  (II.) 

Edcuborough,  Horatio  Capt.  W.  Essex  Mil. 
Ed};ar,  Joseph  Havthorne  Lieut,  late  R.A.(1?.) 
Edgecumbc,  Uv/i.  C.  E.  Capt.  Gren.  Gds. 
EdgeU.  Harry  E.  CB.  Capt. 

ADC.  (<>  the  Queen 
EdgcU,  H.  Wyatt       Cornet  10th  Huss.  (IL) 
Edwards,  C.  A.  CB.  Col.  49ch  tUgL 

Edwards,  C.  Capt.  InvaUds  R.  H.  ChehKMi 
Edwards,  J.  B*  Major  R.B. 

Edwards,  Nathaniel  F.  Capt.  R.N. 

Edwards,  Peter  Maj. -Gen.  (1/.) 

Edwards,  Hon.  W.  Capt.  Colds.  Gds. 

Egerton,  Caledon  Rich.    Col.  Com.  18th  Dep. 

Batt.  Fermoy(Xi.) 
Egerton,  C.  R.  Com.  R.N.  (1/.) 

Egerton,  Hon.  Fraucis  Capt.  R.N.  (1^) 

EgeHon,  F.  P.  Com.  R.N. 

Egerton,  F.  W.  Lieut.  R.N.  (1/.) 

Egerton,  Sir  P.  do  M&lpas  Grey,  Bari.  FRS. 

Lleut^Colonel  Cheshire  Yeomanry  (1/.) 
Egerton,  P.  de  R.  Capt. late  Coldm.  Gd«.  (1/.) 
Egerton,  Hon.  S.  J.  Q,      Lieut.  1st  Life  Ghis. 
Egerton,  W.  W.  Ens.  8tfa  or  King's 

Eloho,  Lord.  Col.  Lond.  Scotch  R.  Vols.  (1/.) 
Elderton.  E.  H.  P.  Capt.  (ret.)  26th  Regt. 
Elderton,  Edw.  M.  Esq.  Uto  H.  A.  Co.  (1/.  U.) 
Elgee,  C.  W.  Capt.  R .  A .  ( 1  /.) 

Eliot,  ITo),.  C.  G.  C.  Capt.  Gr.  Gds. 

Eliot,  E.  J.  C.  LORU  Capt.  late  1st  L.  Gds. 
I<:ikington,  A.  Q,  Asst.  Surg.  S.  F.  Ods. 
EUes.  W.  K  Capt  38th  Regt  (1/.) 

EUicombe,  «b'iV  Chas.  Greene,  KCB.  Q<a* 

Col.-Commt.  R.E. 
Klliot,  A.  C.  Capt.  17th  "Rogt. 

ElUot,  Hon,  Charles  G.  J.  B.  CB.  Roar* 

Admiral 

EUiot,  F.  H.  Ulh  Regt. 

Elliot,  Geo.  R.-.Adro.  (J!.) 

Elliot,  lion.  Sir  George  KCB.  Adniirai 
Elliot,  JIoH.  Gilbert  Lt-Col.  late  R.  Brig. 
Elliot,  Henry,  Esq.   late  See.  to  Board  of  Gen. 

Officers  (U.) 
EUiott,  Sir  W.  H.  KCB.  KH.  Mt^or-Qen. 

Col.  filat  K.O.L.L 
Ellis,  C.  U.  Fairiax  Lieut  R.A. 

Ellis,  Edward  Capt.  lale  HJLC. 

Ellisy  Fred.  Capt.  9tb  Laooei*  (II.) 
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Ellis,  Nelson  Lt.  lOlst  lloy.  Ben.  Fus.  (i;.) 
Ellis,  William  Captain  R.N. 

Ellis  W.  B.  K.  Capt.  R.A. 

KlUaon,  C,  Ct.  liieuU-Col.  (ret.)  Gr.  (iils. 
Etphinstone,  Hon.  J.  F.  B*  Capt.  S.  F.  Gdi*. 
Ellington,  F.  R.  Col.  Rifle  Brig. 

ElriAgton,  W.  F.  Lt.-Col.  late  Sco.  Fub.  Cids. 
ElwQB,  W.  C.  C.  Capt.  71  nt  High.  L,  Inf. 
Etwyn,  Thoma*     Col.  RJk*  Mem  of  Ooiiii.  of 

EduoaUoD  {11.) 
Smmott,  Anthony  Major-Qen.  RK. 

Enfield,  Viscount  Col.  Edmonton  R.  Rifles 
England,  S!r  Rich.  6CB.  KU.  Lieiit.>aen. 

Col.  41st  Rpgiment 
EnnUdllen,  a\  .  \V.  Earl  of»  FBS.  Col.  For* 

managh  Militia  (1/.) 
Errington,  A.  C.  Col.  51»t  K.O.  Lt.  Inf.  (H.) 
Enkine,  H.  D.  Cti0.  (r«i.)  SoOb  Fus.  (rds. 
Enkine,  J.  ElphinMone  Rear'Adm.  (1/.) 
Enkine,  W.  H.  K.  Capt.  late  ITtli  Lancers 
Efipiey  Robert,  Esq.  Smseon  R.N. 

Eapinasae,  James  \V.  Major  12tli  Regt.  (1/.) 
Este,  M.  I..ambton  Surg.  h.p.  1st  Lf.  (idn.  ( 1  /.) 
Estridge,  Geo.  Lt-Col.  St.  KUs  Mil.  (1  /.) 
Eustace,  Sir  John  R.  KH.  Tiiput.-Gen. 
Eustace,  T.  F.  Lieut,  late  49th  Regt.  {11.) 
Evans,  Sir  Da  Lacy,  GCB.       Gen.  Col.  21  st 

R.N.B.  Fiu, 
Evans,  Cfeorge  Rear-Adm.  (1/.) 

Evans,  IL  D.  Cornet  10  Husa.  (1/.) 

Evans,  Jno.  T.  Lieut.  74tli  Ilighs.  (H.) 

Evans,  Thos.  CB.  Gen.  Col.  81  st  Regt. 

Evelegb,  G.  C.  Capt.  lun,  R.A. 

Evenrd,  Walling  Capt.  lale  60th  RoyM  Riflea 
Ewart,  Henty  P,  Cai  t,  2nd  Life  Gds. 

Ewart,  W.  S.  Lt..Col.  Gren.  Gds.  (1/.) 

Eyre,  Vincent,  CB.  CoL  R.A.  Bengal 


Fellowes,  Edward       Lt.-Cul.  lato  11th  Huss. 

Assist.  Adj,»Gon.  Cape  of  (lood  Hope 
Fello\ve«,  P.  11.         Lt..Coi.  R.  Marine  L.I. 
Fenning,  S.  W.  Lieut-Col.  unatt.  (1/.) 

FergOMn,  O.  A.  Lt.-Col.  Gren.  Gds. 

FerguKwn,  Sir  Jas.  GOB.       Gen.  CoL  i3nl 

L.L{U)  * 
Fei^saon,  S4r  Jas.  Bari.     Cnpt.  late  G.  Gds. 

Col.  Ayrj-liirt'  Rifle^  M.P. 
Field,  .^Bsculapius,  Esq.         late  Uon.  Corps 

Ctent.  at  Arms 
Field,  C.  F.  Esq.  late  Admiralty  (1/.) 

Field,  Edw.  Esq.  late  Phj's.  Ordn.  Med.  Dep. 
Field,  Htv.  E.  B.  BCL.       late  Act.  Chaplain 

to  the  Forces 
Field,  E.  Comr.  R.N. 

Field,  J.  W.  P.  C  q-t.  iiuii.  Art.  Coy.  (1^.) 
Filgate,  T.  P.  M.  Lieut.  18th  Huss. 

Filkin,  R.  MD.     late  Surgeon  N,  Glouc.  Mil. 


Faber,  W.  liaikes 
Faddy,  Peter 
Fairfix,  T.  E. 
Fairfield,  Charles 
Fairtlough,  J.  W. 


Col.  late  ,')3rd  Regt. 
Major-General  R.A. 
Capt.  Gr.  GdH. 

Kns.  Rifle  Bri^r.  (1/.) 
Col.  (ret.)  (ilird  Kegt. 


Filmer,  Sir  Edm.  Jiart, 
Kent  Teo.  Ca?. 

Finch,  J.  W. 
Finucavie,  Geoi^e 
Fischer,  John  F. 
Fisher,  A.  A*Oonrti,  CB. 
Fisher,  H.  C. 
Fitzgerald,  £. 
FitzGerald,  F.A. 
Fitzgerald,  H.  L. 
Fitzgerald,  M.  G.  B. 


Cornet  Roy.  East 

Cipt.  R.N.  (1/.) 

Col.  (ret.  f.p.S 
Capt.  R.E.  (1/.) 
Lt.-Col.  R.E.  (1/.) 
Capt.  West  Essex  Mil. 
Lt..Col.  late  98th  Regt. 

Capt.  12th  Regt. 
Capt.  13th  Lt.  Tnf.  ni.) 
Capt.  unatt,  (IL) 


Falconer,  Hngh,  MD.    Suig.  (rot.)  Ben.  Army 

Falla,  John  Paym.  8th  or  King^s 

JPane,  Mildmay  Lt.-Gen.  Col.  54th 

Regt.  (IL) 

FnrmiTiG;,  Jolm  C.iYt.  1st  W.  I.  Regt.  (1/.) 
Fansbawe,  >Sir  Arthur,  KCB.  Admiral 
iPandiaw  e,  Ctiarles  L!eut.<>Co1.  R.E. 

Fanslmwe,  Hew D.  Lt..Col.  miatt. 

Farquhar,  Arthur  Capt.  RN.  (If.) 

Farquhar,  A.  Capt.  Aberdeenshire  Highs.  (1/.) 
Farquharson,  Henry  Lt.  Sco.  Fus.  Gds.  {IL) 
I'arqnharson,  R.  A.  Lient.  late  24th  Regt.  (1 1.) 
Farquharson,  J.  R,  Lt.-Col.  S.P.  Gds. 

Farrell,  J.  Sidney  Mi^or  (ret.)  R.A. 

FaneU,  Sydney  B.  R.E.     Capt.  Prof,  of  Ma. 

Topogy.  Staff  Coll.  Sandhnrat  (U) 
Fanier,  Jos.      Qn8.-Masr.  R.  Hosp.  Caielsea 
Farrington,  M.  C.  Capt,  Gist 

K.O.L.  Inf.  ill,) 
^awkener,  Lyon,  Esq.  late  Ordn.  Dep. 

Fearoly,  Fairfax  Capt.  18th  Roy.  Irish  (H.) 
Feilden,  Henry  Ens.  2l8t  R.N.B.  Fu.««.  (1/.) 
Feilden,  H.  M.  Capt.  Ist.  Roy.  Lane.  Mil. 
Feilden,  Randl«  J»  Capt.  60th  Riiles  (11) 
Feilding^  Geo.  Col.  (rst.)  Beog.  Axnjr 


Fitzgerald,  P.  S.  Capt.  2d  Roy.  Lane.  Rifles 
Fitzgerald,  Richard  Heniy  Capt.  late  Ritle  Br. 
Fitzgerald,  R.  P.  Lieut.  R.N.  (1^.) 

Fitzgenld,  T.  K.  Capt  (ret.)  1st  R.  Dngs. 
Fitzhugh,H.  T.    Major  R.A.  Capt.  of  Co.  Begf. 

Mil.  Academx,  Woolwich  (1/.) 
Fitzjames,  Arthur  Chas.  Major  Utte 

93rd  Highs. 
Fitzroy,/i<»YZ  A.  C.  Lennox      Col.  unatt  {11.) 
Fitzroy,  C.  C.  Capt.  68th  Light  Infantry 

Fitzroy,  Lord  F.  J.  Lt-Col.  late  Gr.  Gds.  {11.) 
Fitzroy,  Philip  Capt.  6th  Fus.  (1/.) 

Fitzroy,  Robert,  FRS.  Rear-Adm. 
Fleming,  James  Col.  late  of  55th  R^t. 

Fleming,  J.  W.  Surgeon  37th  Regt.  (1/.) 
Fletcher,  Sir  Henry,  Jiart.  Lieut,  late  Gr.  Gds, 

Mi^or  Sorrey  RMte  Vols. 
Fletcher,  Henry  C.         Idettt-Col.  Soo.  Fits. 
Gds.(l/.) 

Fletcher,  T.  H.  Captain  Mllitaiy  Train  Q/.) 
Flower,  Lamorocfc  Cbpt.  dd  Roy.Sur.  Mil.  (II.) 
Fludyer,  W.  Lieut. -Genenu 

Fiudyer,  C.  Capt.  Gren.  Gds. 

Fogo,  James  Maj.-G«n.  (ret)  R.A. 

Foley,  Uvn.  A.  F.  Col.  lute  Gr.  Gds. 

Foley,  i7o».  St,  Geo.Gerald     h.p.  44tk  Hogt. 
<".) 

Fonblanque,  E.  B.  de  Asst.  Com.-Qen.  (IL) 
Fonblanque,  J.  3.   M.  de  Grenier,    Lt.  h.p. 

2l8t  R.(r.B.  Fns.  (11.  U.) 
Foot,  Alfred  G.  Lieut.  Roy.  Eng.  (1/.) 

Forbes,  Eras.    Lt.-Col.  (ret.)  Mad.  Cav.  (li.) 
Forbes,  G.  H.  A.  Capt. 
Forbes,  J.  Lieut-Col.  late  Colds.  Gl-<lft. 

Forbes,  Leslie  Jonathan    Lieut,-Col.  hite  78«l\ 

Highlanders  ^  . , 

Forbes,  Stewart  Capt.  1st  Roy.  Surrey  ]Vf  - 
Fosim,  TboB. Jn.    Gen, CJoU-Com.  ».A.  {X ^- > 
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Oapt.  41st.  Regt.au 
Otnn.  B.Iv. 


F«rbH^WI»iMii,A.  L{«al.Ute Colds. Ods. 

Ctpt,  Aberilcrn  Rifle  Tola. 
FoAm,  Mm^  W.  F.    Mig.  LMtrim  RiAe*  {lU 
Ford,  Ckm.  BnkiiM  CoL  It.E. 

Ford,  Edmund  TwiM  Cot.  R.K. 

Ford,  Jamei  B.  Cupt.  Sco.  Fus.  Gda. 

Forde,  Matthew  Capt.  2nd  Roy.  Lan.  Mil.  (1/.) 
Foreeter,  Hon,  H.T.  Lt.-Col.  late  Gr.  €W». 
Forstei,  B.  L.  Lieut  Roy.  Art. 

Fonter,  F.  R.  U.-Coi.  4th  R.  I.  Dr.  Gds. 
FortaMWO,  Fraaois  Capt.  late  Sco.  Fus.  Gds. 
Fortcsone,  H.  G.  Capt.  CM  .  (iilH. 

Fothexgillf  T.  U.-Col.  late  1  Uth  Hegt.  (1 L) 
Fodirii^lliaiiM,  T.  F.  S.         Oo{»t.  hrto  Soo* 

Fus.  Gda. 
Fowlw,  A.  R. 
Fowtor,  O.  O. 
Fowler,  Robert  Dashwood        Commr.  R.N. 
Fox,  AagUAtu.4  H.  lAoe       Lieut.-Col.  Gren. 

Gda,  As8iat.-Qr.-Mr..Gen.  Cork  (1/.) 
Fox,  Edwiti  Lieut.  H.  A.  Comp. 

Fox,  J.  T,  B.  Lieut.  Gren.  Gda.  {U. 

Fox,  Maxwell  Commr.  R.K. 

FnuBptoA,  W«  J« 
Francis,  T.  J, 
FrankiP. 
taddoB,  0..B, 
Fraaer,  J?o»»  AIok«  B« 

ill.) 

Fraser»  Daniel       Col.  (ret.  f.p.)  4SfKl  Rojal 

I£^^landen  (1/.) 
Praser,  J.  Keitli        Oapt.  let  Life  rid**.  (11. 
Frasei-,  Thom»»  Rear-Aciui.  (1/, 

Fraser,  W.  Col.  unatt.  (1*. 

Frederick,  Cliarlei      BiMSAdau  Lord  or  tho 

AdmiralQr. 
Frederick,  Sir  R.  A. 

Mil.  (1/.) 

Freer,  C.  T.  Lieut  late  7th  Foa. 

Fraew,  J.  K.  A.  CB.  Col.  R.A. 

F^th,  Sir  Jamea,  KCB.  KH.  Li«iit.-4i«i. 

Col.  64th  Regt.(l/.) 
Fremantle,  A.  J.  Lieut. -(Jul.  Colds.  Gds. 
FfOmaiitUvVtVCliarlea Howe, KCB.  Vice-Adm. 
Fremantle,  Fitxroy  W.  Capt.  Colds.  Gds.  (1 1.} 
Fremantle,  J.  G.  S.  Comet  1 0th  Husaars  (1^.) 
Frencb,  H.J.  M«|.-Gen. 
Frencli,  .laa.  MD.  late  Inn.-Gcn.  of  Army  ITos. 
French,  F.  T.  LU-CoI.  (reUj  Bornb^  Army 
Frith,  Jobn  Wluuton      Lteut^Gentml  Col. 

2nd  W.I.B«st.  (U.) 
Frome,  Edw. 


,hl.) 

Lieut.  69th  Regt.  (11.) 

Cfij  ^  100th  Regt. 
late  Aasiat.  Staff  Burg. 

CvfL  Boy,  Art. 
Lt.-Col.Ut«8.F«Qdi. 


Lt.^.  late  9d.  Stir. 


Col.  R.E.  (l/.J 
Major  unatt.  (1/.) 
Major  (rt't.)  R.A. 
UniL  k.  H.  Gds. 
Major  Iat<>  2nd  Life  Gds. 
Fnriong,  Geo.  W.  Lt.  2l8t  R.  N.  B.  Fas.  (1 
Furlong,  J.  M.  Surg.  42d  Highlan  d r  rs  ( 1 ' . ) 
Fjren,  Hooigr  Thomas     M^or  h.p.  R.A.  (U.) 


Fngion,  Edw. 
Fuiford,  Wm. 
Fuller,  F.  G.  A. 
Fullertoo,  A.  G. 


Gage,  E.  Major  late  Seo.  Fua.  Gds, 

Gage,  Hon,  E.  T.  Lt..CoI.  Royal  Art.  (1/.) 
Gage,  ff<m.  H.  C.  Hall  Mijj.  R.  Snaaex 

L.  I.  MU.  (1/.) 
Gage,  Viscount       Major  late  Hnn,  MM,  (1/.) 
Galbraith,  W.  Lieut,  85tb  K.  L.  I.  (1^.) 

Gale,  H.  R.  H.  CipC.  late  90th  L.  I.  (1/.) 

OaUowa^,  T.  J»  Col.  70th  Rogft. 


Galton,  I>ouglaa         Capt.  (ret.)  R.E.  Aksi. 

Under  Secretary  of  State  for  War,  F.R.s. 
Gambier,  Glouoester,  CB.  Col.  R.H.A. 

OuiniMll,  A.  Major  late  48rd  Regt. 

GnrnuKl!,  J.  IT.  IT.  Capt.  »th  R^.  (1/.) 
Gardiner,  Sir  R.  W.  GCB.  KCH.  «en. 

Col.  Conmt.  R.A.  (1/.) 


Gardiner,  R. 
Gardiner,  T.  £eq, 

S.  (1?.) 
Gardiner,  Thomas 
Gardiner,  W. 
Gardner,  G.  H. 
Chmdner,  W.  B. 
GarfortTi,  "Wm. 
Garliea,  Adaui  P.  Loro 
Qumm,  A.  P. 
Garrett,  Franci«  Capt 


Col.  I.F.  O.  Cork  (It,} 
lAte  Puner  H.  £.  I.  C. 


Cftpt.  Rearniting  Staff 

Commr.  R.N. 
Capt.  R.N.  (U.) 
Col;  Roy.  Art.  (i;.) 
Commr.  R.N.  (1/.) 

Capt.  R.  U.  Ods. 
Capt.  llth  HtHMM 
ir  te  8d  Drag.  Ods. 


Lieut.  Royal  1st  DoYon  Yoon.  Cav.  (1^) 
Gania,  M.  C.  Llent.  MUi  Regt.  (1^.) 

Garstin,  R.  L.  Col.  (ret)  RJl. 

Garrock ,  Job  n       Ool.  h^.  dlH  Regt.  Btig.* 

Gen.  Sborncliffe 


Gascoigne,  Chaa. 
Ga'x^otgTi*-,  Clifton 
Gascoigne,  Ernest  F. 

Regt  (1/.  Is.) 
Gascovno,  T.  B.    Cspt  h.p.  Ce;  Ion  T^egt  (1/.) 


Maj.-Gen.  (ll.) 
Capt.  Gr.  Gds.  (1/.) 
Lieut.-Gen.  Col.  69th 


Gawler,  Geo. 
L.  I.  (1/.) 

Gearey,  H.  L. 
Gtdde«,  John^  KH. 
Gtorge,  Christopher 
George,  F.  I).  CB. 
George,  G.  T. 
German,  James 
(II.) 

Gibb,  Charles  Jobn 


KH.  Col.  late  of  62nd 

Capt.  R.A.  (i;.) 
Lt.-Gcn.Col.  27th Regt. 
Master  R.N.  {II.) 
Col.  unatt. 
Major.  Paym.  4th  Hosa. 
Capt.  8rd  Roy.  Lan.  Mil. 


Bt.-Mai  Asst.  Tnsp. 

of  Studies  Boy.  Mil.  Acadeiny  Woolwich 
Gibb,  Williun  Bdwud       Lt-Col.  Ute  14tb 

Madras  N.I.  (1/.) 
Gibbings,  Thos.        Lt..Ck)l.  (ret)  2iid  W.  1. 
Regt.  (1/.) 

Gibbon,  Arthur,  Esq.  Aoet.-€hB. 

Branch.  War  OfBoe  (t/.) 
Gibbons,  CharlM  Commr.  R.N.  (11.) 

Gibbona,  John  Snigeon  9Mi  Regt. 

Gibbs,  Cliarles  Ckpt  2nd  QuecTT?  '!/  } 

Gibson,  Charlea  K.  Ca|»t.  49th  Regt 

Lient.-Col.  unatt 
Admiralty 
Lieut  16th  Lancers  (If.) 

Master  R.N. 


Glhson,  Edgar 
Giffard,  Edw.  Esq. 
Gilbard,  Geo.  J. 
Giles,  John  C. 
Gilford,  ViscouWP 
(Jilmore,  A.  H, 
Gilmour,  C.  D. 
Gilpin,  Ricb.T. 
Glppi?,  F.  B. 
Gippa,  F.  W, 
Gipps,  Regtiukid 
Gladstone,  J.  N. 


Capt  R.N.  (li.) 
Lieut.  R.X.  hi.) 


Capt.  K.A. 
Col.  Bedferd.  MO.  MP. 

Em.  85tl»  Roy.  Sussex  Regt. 
Ens.  Bengal  U.  Art. 
hk,*€ol,  Sco.  Fus.  Ods. 
Capt.  R.N.  (1/,) 
Gleig,  A.  C.  Maj.  R.A.  Aast.  Insp.  of  Scboola 
Gleig,  C.  E.  S.  Bt-Maior  b.p.  14th  Regt. 
Gleig,  Iin\  G.  R.  MA.  Chapfaila-Gmenl 

to  the  Forces  (If.) 
Glover,  F.  G.  E.  Lieut.  43rd  Light  Inf. 

GIoTW,  Robert  C.  Cnpt  4ftrd  hL  bf. 

Qkfmr,  StMioff  F.      LU-Col.  late  IMi  Rc«t. 
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Glyn,  Rich.  Cr.  Capt.  late  Ist  R.  Drags. 

Godbold,  A.  B.  Lieut.  Ist.  Roy.  Sur.  Mil.  (II.) 
Godbold,  G.  B.       Capt.  A^j.  lat  B«tt.  A«n- 

frewBliire  Rifle  Yolrs. 
0odkgr,  W.  A.  Capt.  56tb  Regt.  (i;.) 

Godson,  Chaa.  Asat.  Hurg.  EdmoDton  R.  Rifles 
Godwin-Autten,  U.  U.   Capt.  24th  Regt.  (li) 
Ooir,  Rob.  OufflM       Oftpt.  16t1iR«gt. 
OoiT,  Thus  Win.     Capt.  Uto  7th  Dn«.  Qd». 

M.P.  ^1/.) 

Gold,  W.  Geo.  Major-Gen.  (II.) 

Goldney,  Rev.  Ji  K.  MA.  Chaplain  R.N,  (1/.) 
Goldamith,  George,  C.B.  Rear-Adm.  (1/.) 
Ooldsworthy,  W.  T.  Lieut.  8th  iluasara 

Gomm,  air  Wm.  M.  GCB.  Qm.  Col. 

13th  Light  Infantry  (1/.) 
Goocb,  H.     Lieut.-Col.  late  Cold.  Q6m»  (II.) 
Good,  Jamei  AmM,  Surg,  48rd  L.  I. 

Goode,  W.  H.  Uto  62nd  R«gt.  (1/.) 

GoodfeUow,  W.  fi.  Col.  B.£.  ai,) 

Goodlako^  0.  L.  0,€,  U,'C6L  Cold.  Odo. 
Goodaman,  David  Maj.-Gen.  (2/.) 

Goodwin,  E.  Capt.  Cambridge  Militia, 

Hon.  Corps  G6nt.-at-Amu  (1/.) 
GhNriden,  G.  B.  Lieut.  R.N. 

Gooee,  William  Capt.  R.N.  (1/,) 

Gordon,  Hon.  Alex.  CB.         Col,  Brig.-G#n. 

Ciirragh  Camp  (1/.) 
Cfordon,  G.  Grant  Capt.  Sco,  Fus.  Gds. 

Gordon,  George  Uamiltuu  Capt.  R.E.  (1/.) 
CkvdoB,  H*  W«  Bfi^or>Gni.  RuA. 

Gordon,  Henry  W.  Esq.  CB.  PrincipalSiqpo*- 

intendent  of  Storey  Woolwich 
Gordon,  Sir  Jaa.  iu  GCB.        Admintl  (1  /.) 
Gordon,  IToh.  John  Viee-Admiral 
Gordon,  Johu  Liettt.>Col.  lute  47th 

Regt.  (1/.) 

Gordon,  J.  S.  Capt.  8rd  Bufts  (1/.) 

Gordon,  Robt.  Rtar-Adnu  (1/.) 

Gordon,  William  Rear-Adm. 
Gwe,  ff(m.  Sir  Charles,  KCB.  KH.    Lt-Oon . 

Col.  6th  Regt. 
Gore,  Montagu,  Maj.  late  North  Som.Yeo.  (1^) 
Gore,  W.  R.  O.  Mj||or  late  18«h  Light  Drags. 
Gt>mmn,  W.  J.  Capt,  late  Ceylon  Riflea 

Ooeselin,  Nicholas  Lt.  (ret.)  23d  U. W.  Fu8.(19 
Ooow^  Charles  lient.  R.N. 

Goaset,  B.  Allen  Lieut.  S2nd  Regt.  (1/.) 
Oossett,  W.  D.  Migor  K,E. 

Gough,  Hugh,  Viscount,  GCB.  Field 

Manhal.  Col.  Royal  Horse  Guards 
Gough',  Hugh        Capt,  late  Ist  Royal  Dra^!. 
Goulbum,  Edward         Col.  late  Gren.  Gds. 
Gould,  F.  A.      Lt..Col.  late  2nd  Drags.  (H.) 
Gould,  Heniry  O.  Capt.  Gren.  Gds.  (1/.) 

Gould,  T.  T.  Lieut.  13th  Light  Infantry 
Oneme,  O.  H.  Mi^.-Gen.  (ret.)  H.M.  Indian 

Army 

Gneme,  lUv,  G.  MU.  Cb^^.  U.K.LC.  Ser.  (1^.) 
Gnham,  Allan  Ham.  Col.  R.A. 

Gfnham,  Gerald  Lieut.-Col.  Roy.  Eng.  (U.) 
Gnham,  H.  A.  Lieut,  bite  7th  Fun.  (1  /.) 
Gvaham,  Jas.  John  Col.  StafT Officer  of 

Pensioners 

Graham, Luroly  Lt.-Col.  10th  RGgt.(l/.) 
Graham,  T.  P.  Lieut.  Sco.  1  u».  Gds.  (1^.) 
Grahame,  Francis  Barclay  Lieut,  late  Forfty 

and  Kincardine  Mil. 
Grahame,  Geo.  Quar,  Masr.  21»t  R,  N.B.  Fm, 


Grange,  Chas.  Walter  Major  R. Can.  Rifles 
Grant,  Edward  Fitiherbert  Col.  (ret.)  R.A. 
Grant,  Geo,  Fox  Lieut.  62d  Regt.  (1/.) 

Grant,  Sir  James  Hope      Lieut.-Gen.  GCB. 

Col.  4th  L.  Drag.  (1^) 
Grant,  John  Ci^^  (ret.)  R.A.  (1/.) 

Grant,  Johu  M.  Ci^t.  R.E. 

Grant,  J.  M.  Lieut.  8Mi  K.  L.  I. 

Grant,  J.  Thornton,  CB.  Col  18th  Regt. 
Grant,  J.  W.  Surg,  (ret.)  Beng.  Army  (1/.) 
Grant,  W.  P.  Col.  (ret.)  Bcng.  Army  (1/.) 
Grant,  W.  L.  Lt.-Col.  K.  O.  Lt.  Int  MiUtia 
Granville,  B.       JCttor  28rd  R.  W.  FuB.  (1/.) 

;.  (1/.) 


Gray,  Baiil 


Capt.  unatt. 


Gray,  W,  J.  Capt.  R.A.  ni.) 

Qraydon,  Geo.  Col.  Roy.  Art.  (1/.) 

Greathed,  E.  H.  Cii.         Col.  uuatt.  Assist.- 

Qr.-Mr.-Gen.  Manchester  (1/.) 
Greathed,W,Wai.  CB.Lt..Col.R.E.Bengl.(U.) 
Greaves,  B.         Migor-Geu.  Col.  40th  Regt. 
Green,  Andrew  Lient;  RUie  Brig. 

Green,  Godf.  T.    Col.  (ret.)  Beng.  Eng.  (1/.) 
Green,  M.  S.  CB.  If^.  H.M.  BombayArm.(lj.) 
Green,W.H.R.  CD.   Maj.  H.M.  Bombay  Am. 
(H.) 

Greenhill,  Charles  Capt.  Colds.  Gds.  fl/.J 
Greenwood,  J.  Major  (Ith  Roy  Lan.  Mil.  (1/.) 
Greenwood,  Wni.  Lieut.-Col,  late  Gren.  Gds. 
Greer,  Arthur  J.  Surg.  21st  R.  N.  B.  Fus.  (II.) 
Greer,  U.  Uarpur  Lt.-Col.  CSth  Lt.  Inf. 
Qrevttte,  A.  C.  lii^  naatt.  (in 

Gieville,  H.F.,  CB.  Rear  Admiral 

Grey,  Francis  D.  Lt.>Col.  d7th  B«gt.  (1^) 
Grey,  Eon,  Sir  Aid,  W.  XCB.  Tiee^Adm. 

Lord  of  the  Admiralty 
Grey,  iro».  George  Rear-Admiral 
Grierson,  Crighton       Major^Gen  (ret.)  R.E. 
Grifliii,  .J.  H.  Major-Gen.  R.A.  (1/.) 

Griffith,  Julius  G.     LU-Gen.  Col.  CoB.  RA. 

Bombay 

Griffiths,  E.  St.  J.        Capt.  19th  Regt.  (II.) 

Griffiths,  Fred,  Aug.      M^OT (ret.)  R.A.  (1/.) 

Griffiths,  James  Paym.  R.N. 

Griffiths,  Leonard  Capt.  R.A.  Prof,  of  For- 
tification Roy.  Mil.  Col.  Sandhurst  (1/.) 

Grimston,  M.  J.    Capt.  East  York  Mil.  (1/.} 

Grimston,  Walter  J.  Ca^  R.A.  (11.) 

Grogan,  0.  E.  Capt.  14th  Regt.  {II.) 

Groevenor,  Jfon»  B.  W.      Capt.  Ist  Life  Gds. 

Gro?e,  W.  C.  Lieut,  Coldst.  Gds.  (II.) 

Grover,  G.  E.  Lieut.  R.E.  (1/.) 

Gubbins,  Jas,    Lt.-Col.  23rd  R.  W.  Fus.  (1/.) 

Guest,  Montagu  J.    Cor.  Dor.  Yeo,  Cav.  (2^.) 

Guise,  Sir  J.  W.  JB(,  GCB.  Gen.  Col.  8ffOi 
Lt.  Inf. 

Gunning,  W.  Cupt.  late  52nd  Regt. 

Guthrie,  C.  8.  Colonel  (ret.)  Beng.  Engrs.  (1/.) 
Guy,  Philip  M.  Nelson.  CB.  '      Cel.  en  the 
Staff,  Coldicster  (1/.) 

Hackett,  John  Lt.-Col.  44Ui  Regt. 

Haggard,  W.  M.  R.  Capt.  Eaut  Norfolk  Mil. 
Haig,  John  F.  Lieut.  I'Oth  Regt.  (1  /.> 

Haines,  Berry  Capt.  R.N. 

Ilaint-s,  F.  V.  Col.  (rot.  li.p.)  8th  Kins'** 

llaldane,  U.  U.  J.  Capt.  ClUi  liegt.  (J^.> 
Halihurtooy  Alex.  T.     Capt.  late  Lsaie.  Yeo  • 

Hftlkgtl)  J'}^^       Lt..Col.  (ret.)  CkAd».  Gd»- 
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Halk«lt,  P«tor  A.  Lieut.  R.N. 

Hall,  A.  W.  C«pt.  and  Adj.  6Ui  Dep.  Batt. 
Hall,  GeoT^  Lt.>Col.  late  0ith  Regt.  (1/.) 
Hall,  GeorgB  Lt.-0>l.  Dartuun  VH.  Art.  (1/.) 
Hall,  John  Lieut.-Gen. 
Hall.  John  P.  Maj.  i'a)m.  22a  Dep.  Batt.  (11.) 
Hall.  Julian  II.  Capt.  Colds.  Gds. 

Hall,  LewM  AleK«  Major-Gen.  R.E. 

ILUl,  R.  M.  Capt.  13th  Light  Inf.  (1/.) 

Hall,  Robert  Cafrt.  R.N.  (1/.) 

Hall,  William  H.  CB.     .  Cai>t.  R.N. 

Uallett,  J.  A.  Esq.  Navy  Agent  (1/.) 

BalleweU,  C.  J.  M.   Bni.  Ctape  M.  Billet  (U) 
Hallewdl,  E.  Q.    Col.  niutt.  Dep. 4)iiar<]f as. 
Geu.  Malu 

HaUowet,  John  1t«ar>Adm. 
Hal»te<l,  K.  P.  Rear-Adm.  (1/.) 

ITalfite<l,  (4.  A.  Capt.  R.N.  (1/.) 

Hal.stt'J,  Lci  wience  \V .  LiLiit.  10th  Mad.  N.  I. 
Ilalton,  Lancelot  Major  ICtli  Lancers 

TT  iIv,  W.  D.  Gra.ly,  CD.  Col.  38th  Regt. 
Hamilton,  A,  Terriek     Capt.  late  Tlst  Highd. 

LU  Inf.  (1/.) 
Hamilton,  A.  C.  Lieut.  Roy.  Engrs. 

Hamilton,  Chas.  CB.     Mai.>aen.  Col.  Beng. 

N.l.  (1/.) 

Hamilton,  Lord  Claud    Iii8nt.-Col.  Don^l 

Mil.  (1/.) 

Hiffliilloii,  Sir  Edw.  A.  Bt,  Lt.  Cold.4jMs.  (1/.) 
Hamilton,  Fred.  Wm.  CB.  Major-Qen. 

Vice.-Pren.  of  Council  of  Mil.  Educ.  (1/.) 
Hamilton,  J.  Glencaim  C.  Capt.  late 

2nd  LifeGttanla(l/.) 
Hamilton,  L.  H.    M^w  87tli  R.  1.  Fus.  (1/.) 
HamiltflD,  Peter  W.  Capt.  R.N.  (1/.) 

HamiltoD,  Robert  Ch>rges  Col.  K.E. 

Hamilton,  R.  W .      Lt.-Col.  Gren.  Odf.  (lA) 
Hamilton,  Terriek,  Emi, 
HamiHon,  W.  H.  Paym.  R.N.  (1/.) 

Hn-milton,  TV.D.  Maj.latt  13tli  Lt.  Dre.  (1/.) 
Hamlegr,  £.  B.         Lt.-Col.  A.A.  Prof.  Mil 

Hist.  Staff  Coll.  8aadbnnt  {It.) 
Hammenley,  Chas.  Ea^.        Army  Agt.  (IL) 
Hammersley,  Fred.  Major  unatt.  (1/.) 

Hammond,  Fred.  Col.  (ret.)  G6th  Rtgt. 

Hammond,  W.  O.  Capt.  late  East  Kent  Yeo. 
TTr^monsl,  ,StV  Andrew  S.  Bart.  Capt.  R.N. 
liamoiid,  H.  B.  Lieut,  late  Ist  Life  Gds. 
Hanby,  Job.  Eaq  lato  War  OiRoo  (1  /.) 

Hancock,  Geo.  Capt.  R.N. 

Hancock,  H.  J.  B.    Ens.  late  45th  Regt.  (1 
Handy,  B.  P.  Ens.  8th  King'A 

Hankey,  F.  A.      CJapt.  QnMn'b  WeMr.  Bide 

Vols.  (1/.) 

Hanmer,  Wyndham  E.  Major  late  6th  Drags. 
Hanwell,  Joeeph  If ij.  Gen.  (ret.)  R.A. 

Harcourt,  F.  Yeuabl«a  Col,late  Colds. 

Gds.  (1/.) 

Harding,n!anoiaFyinjCB.Col.22d  Rgt.O;.) 
Hardinge,  C.  S.  Vigcot.'Nt     Lievt.*Col.  Kent 

Rifle  Vols.  (1/.) 
Haxdinge,  Jfon,  A.  R.  CB.    Col.  Colds.  Gds. 
Haidwiolco,  0.  Philip,  RU-ffon.  Kari  of 

Vice- Admiral  (1/.) 
Hardy,  P.  Capt.  84th  Regt.  hi.) 

Hardy,  John  Capt.  9th  Lancers  U  /.) 

Hard).  J.  S.  Ens.  Rifle  Brigade  (1/.) 

Hare,  E.  iJ.  Lieut,  llth  Regt,  (H.) 


Hare,  J/on.  Richai-d  Ll.-Col.  Iat«  OOtli 
Hare,  Hir  T.  Burt,  Capt.  late  2ud  Life  U<b. 
Harford,  P.  H.  Uctit  Sco.Pub.  €Ma.  (1/.  ) 
Harkness,  G.  Capt.  5th  Fus. 

Harmar,  D.  J.  Standar<l  Bearer  H.C.O.  Arms 
Harness,  Henry  Urury,  CB.  Col.  R.E. 

Harnett,  Edward  Capt.  llth  Ilusa.  (1/.) 

Harrington,  J.      Dep.  Purv.  late  Armjr  Med. 
Dep.  (1/.) 

Haitioirton,  R.  E.  S.  OapC  Itifle 

Brigade  (1/.) 
Harrington,  Sydney  C.    Pun'.  Med.  Dep.  {11.) 
Hanis,  Ifm,  Bdwud  A*  J.  Rear-Adm. 
Harrin,  J.  C.  Capt.  late  l*t  Devon  Mil. 

Harrison,  Geo.  Alex.  Capt.  79tb  Highrs. 
Harrison,  W.  A.  An.  Sur.  Hants  Mil.  Art.  (11.) 


Hart,  Hen.  Geoi. 
Hartley,  R.  W. 
Hartman,  G.  A. 
Hartopp,  W.  W. 
Harty,  Jos.  Mark 
Harvey,  Chas.  Elwin 
Harvey,  C.  Laoon 
Harvey,  Edward 
Hanrey,  H.  B. 
Harvejt  John 
Harwood,  Ed. 
Haskolt,  William 
Hastings,  Ifon.  0.  P.  CB. 
Hastings,  Sh-  Thomas,  KCB. 
Hathorn,  Geo. 


Col.  unatt.  (1/.) 
Capt.  late  94th  Regt.  (II.) 
Capt.  L3th  Light  Inf.  (l/.j 
Capt.  R.  Horse  Guards 
Col.  (ret.)  83ra  Rogt,  (1/.) 

Capt,  R.E. 
Lieut.  91st.  Regt.  (1/.) 

Maj. -Gen. 
Lt.-Col.  late  22d  R^. 
OA,  unatt.  (1/.) 
Capt.  2nd  Soni.  MU. 
Capt.  R.N.  (U) 
Capt.  R.N. 
Vice-Admiral 
Rear-Adm.  (11.) 


Hatton,  E.  II.  F.  Capt.  Noilharopton  Mil.  (l/.) 
Hatton ,  y Uliers  Latouche     Lt.>Col.  late  Gr. 
Gds.  (1/.) 

Haultain,  Fred.  Wm.       Lt.-Col.  (ret.)  RA. 
Havelock,  Sir  Henry,  Batt,  jl9.C.  ikieTet  LL- 
Gol.  18th  Royal  Irish.     Dep.-AflBt.  A^). 
Gen.  Aldershott  (1<«) 


Commander  R.N.  (II.) 

Commander  R.N. 
Capt.  Queen's  Westr, 


Hawkins,  P.  K. 

Hawkins,  H.  C. 

Hawkins,  Major  R. 

Rifle  Vols.  (1/.) 
Hay,  Lord  Arthur  Col.  Gr.  Gds. 

nay,C.  C.  Maj.-Gen.  Com.  Scli.  of  Musk.  (1/.) 
Hay,  }/<ni.  C.  R.  Lt.-Col.  Sco.  Fus.  Gds. 
H.av,  (Graham  Capt.  62nd  Regt.  (1/.) 

Ilav,  lit.  Hon.  Lord  John,  CB.  Capt.  R.N. 
Hay,  T.  H.  V.  D.  Lieut.  4th  W.  I.  Reg. 

Hayes,  John  Montague  Capt.  R.N.  (1/.) 
Hayne,  Rich.  Capt.  late  h.p.  R.8.C. 

Hayter,  A.  I>.  Cwt.  Gren.  CMs. 

Hay  ward,  H.  B.  Lieut.  46th  Regt.  (1/.) 

Hea.sIop,  J.  C.  Commander  R.N.  (II.) 

Heath,  Edwin  Lieut,  h.p.  88th  Regt 

Heath,  H.  G.  Ens.  18th  Royal  Ifish  )1/.) 
Heath,  Leopold  G.  CB.  Capt.  R.N.  (\lS 
Heathcote,  Eustace  M^or  Hants  Mil.  (li.) 
Heathcote,J.A.  Lieut.  H.M.Indian  Navy(ii.) 
Hemmans,  Thos.  Hlnton  lit-Col.  (ret.) 

7Sth  Highs. 
Henderson,  W.  Col.  R.A. 

Heneage,  C.  W.  B.C.  Mi^or  8th  Hnss.  (U) 
Henoagp,  E.  Lieut.  1st  Life  Gds. 

Henneli,  S.  Col.  (ret.)  Bombay  Army  (1  L^ 
Henningen,  Sir  B.  Capt.  late  Field  Train 
Hennis,  W.  H.  Ens.  8th  King's 

Henry,  G.  C.  Miyor  R.  H.  Artillen 

Henslowe,  S.  V.  F.      Capt.  78rd  R^  (H.) 


Digitized  by  Coo 


■I 


LIST  OF  ANNtJAL  SUBSCRir.EUS. 


17 


Hepburn,  F.  J.  S.  Maj.  lato  60th  RiHes  (11.) 
llepbuni,  Henry  P.Lt-Col.Sco.  Fu8.Gd8.(l/.) 
Herbert,  C.  J.  Lieut.  Qron.  Gd-  (1^.) 

Herbert,  H.  A.  Capt.  Coldstreutu  Gda. 

Herbert,  J.  B.  Eiq.  Ute  MO.  S«e. 

Herbert,  IfuH.  Peragr  E.  CB.  Col.  Dep.  Qua.- 
Mas.  Oen. 

Hert>ert,  R.  W.  H.  .  Lieut.  R.N. 

Herbert,  W.  H.  Gl.pt.  84th  Regt.  (H.) 

Herringham,  W.  A.  Rear* Admiral 

Hewett,  W.  N.  W.  0,€.  Capt.  R.N.  (1/.; 
Hej^Iand,  A.  H.  Ens.  65th  Regt.  (1/. 

Heyland,  A.  R.  Lieut.  56'th  Rej^t.  (1/.' 

Heywood,  J.  M.  Capt.  li.  E.  Bengal 

Hejwood,  Wm.      C^tt.  14th  Regt.  Major  of 

Brigade  New  SouUi  Wales  (1/.) 
Hibbert,  J.  NemUiard       Maj.  late  97tk  Regt. 
Hioheus,  Wm.  Capt.  B.B.  (1/.) 

Higgius,  T.  Gordon  Major-Gcn.  R.A.  (]/.) 
H^ggtne,  W.  F.  Esq.       late  Clerk  in  Colonial 

and  War  Departments  (1/.) 
Iligginson,  G.  P.  Lt.-Gen.  Col.  94th  Regt. 
Higginson,  G.  VT.  A.  Lt,-Ool.  Gr.  Gds.  (li.) 
Hill,  *EJw<l.  Rowley  Major-Gcnoral 
II ill,  J/oH.  Geoftroy  U.  C  Capt.  R.  H.  Gds. 
Hill,  Geo.  Staveley  Capt.  N.  Salop  Yeo.  Cav. 
Hill,  Henry  Capt.  and  A^j.  Chesh.  Yeo.  (1^.) 
Hill,  Honwe  F.  Capt  late  Bifle  Brigade 
Hill,  John  Col.  R.A. 

Hill,  John  Thomas  Maj. •Gen. 

HiU,  Bt.  J.  Lt.  late  Itt  Royals  (11.) 

HiU,  Stephen  J.,  CB.  Col.  (ret.)  8rd  Lt.  Drs. 
.    Capt  Gen.  and  €fom.4n-Clif.  Sierra  Xjeone 

ill.) 

Hill,  W.  LU-OoL  2  W.  I.  R.  (1/.) 

Hinchingbrook,  ViscouNT  Capt  Gr.  Gds, 
Hind,  Charles  CoL  6th  W.  York.  Mil. 

Hinde,  John,  OB.     Lt-CoL  8th  Kingti  (IL) 

Capt,  late  V\  K<^p\  Mil. 
Kna.  2od  (Queen's  (1/.) 
Lt-Coi.  79th  HiglilB.  (1/.) 
Lieut.  43rd  Lt.  Infantry 
Hogg,  J.  M'Naghten   LU-Col.  late  Life 
Gds.  ill.) 

Hogg,  T.  D.  Capt.  1st  Devon.  Mil. 

Ho-(r  »,  C.  Neville  Lt-Col.  Gren.  Gda. 

Huiburne,  Sir  Tho*.  Wm.  Bart.  Commr. 
B.N,  (1/.) 

Holcombe,  F.  Major  (ret.)  R.A, 

Holden,  Henry   Lieat.-CoU  (Ute)  13th  Light 
Drg8.  (H.) 

Holder,  Charles  Ueiit.*Col.  (lato) 

Sco.  Fus.  Gds. 
HoUut,  E.  O.  Uent.  Royal  Art.  (1/.) 

HoUway,  T.  T^.  Capt  21st  R.  N.  B.  Fus.  (1/.) 
Bolmes,  W.  U.  M.  Capt^v  ^  A* 

Mil. 

•  Holmeidale,  Viscount     .  Cap4.  lale  Cold- 

itrcnm  Guards  (1/.) 
ilolroyti,  Geo.  S.         Lieut  73rd  Regt.  (li.) 
Holt,  Alflred      Capt  2l3t  R.  N.  B.  Fus.  (ll.) 
Holt,  John  Capt.  H.M.20th  Bombay  N.I.(U.) 
Holworthy,  E..J.  Major  Idth  Regt. 

Borne,  D.  M.  Comet  R.  H.  Gds.  (1/.) 

Home,  Robert  Lieut.  R.E. 

Home,  Hon.  W.  S.  D,  Lieut  Gron.  Gd.%  (1 L) 
Hood,  IToa.  A.  Neimm  Major-Gon. 
Hood,  F.  W.  Vmodunt         C^t.  Cir.  Qds, 

B 


Hirat,  R.  A.  II. 
Hodgc»,  Henry 
Hodgson,  W.  C. 
Hogarth,  Joseph 


Hood,  J.  Piiijips,  Esq.       late  Rogiati'ar  Vico- 

AdniiraHy  Court,  Halifax 
Hood,  W.  C.  Bds.  2nd  Queen's  H ovals 

Hood,  W.  H.  Commr.  K.N. 

Book,  H.  H.  Lieut.  45tli  Regt  (1/.) 

Hooper,  W.  E.  P.  Esq."  Admiralty  (1/.) 
Hope,  Charles  Wm.  Capt  B.N.  {li.) 

Hope,  FnuL  Capt.  late  B.A.  (i;.) 

Hope,  Fred.  Major-Gen. 
Hope,  H.  P.  Esq.  late  Mate  R.N.  (1/.) 

Hope,  H.  W.  Capt  Gn.  Gds. 

Hope,  John  E.  Major  R.A.  (1/.) 

Hopkinson,  ,Srr  Charles,  CB.  J^.-Qen.  (ret) 

Madras  Artillery 
Hopkinson,  C.  Bsq.  Amy  Agent 

ITopwood,  Hervty  Col.  late  Gren.  Gds. 

Home,  E.  G.  Capt  25th  liegt.  (1/.) 

Homer,  John  Capt.  58th  Regt. 

Horner,  John  Capt.  late  r)5th  Regt. 

Honford,  Sir  Alfred  H.  KCB.       Col.  Bepy. 

Adj.-Gen.  to  the  Forces  {11.) 
Hort,  J.  J.  Col.  36th  Regt  (1/.) 

Horton,  Georu*^  W.  Col.  late  7th  Dr.  G<.h.  (1 
Horton,  William  Capt.  R.N.  U^) 

Hoseason,  J.  C.  Contmr.  R.N.  (1/.) 

TToste,  Sir  "VVininm,  TJf  / ^  Capt  R.N. 

liotbam,  Beaumont  Lord  Lieut-Gen. 
Hothan,  B.W.  Capt  late  South  Cork 

Light  Infantry  (11.) 
Hon£^,  W.    Lt'CoL  (ret)  Beng.  Army  (1^.) 
Howard  De Walden,  C.  A.  Lobd,  <3CB.  Capt. 

h.p.  8th  Foot 
Howe,  Eakl        Lt-Col.  Leicester  Yeo.  (1/.) 
Howes,  Geo.  Capt  R.N.  (1/.) 

HowLson,  Young  Howlson,  MD.    Snvg.  Royal . 

Hosp.  Chelsea 
Hosier,  H.  M.  Lieut  Roy.  Art.  (1/.) 

Hosier,  John  Wallace        Comet  2nd  R.  N. 

B.  Drags,  (U) 
Hudson,  John  Capt.  R.N. 

Hoggins.  John  Bnt.  20th  Middl.R.Yols.  (1  /.) 
Hughes,  Charles  Col.  (ret.)  24th  Rogt. 

Hughes,  J.  W.  Lieut.  8th  King's 

Hughes,  T.  de  Bashall    Lieut,   (ret.)  Cape 

M.  Rifles 

Hughes,  W .  J.  M.  Capt,  lato  1st  J>ngn. 

Gds.  (1/.) 

Humby,  G.  Capt  lute  Q.O.L.I.  Mil.  (11.) 
Hume,  Henry,  CB.  Col.  (ret)  Gr.  G  is.  (1/,) 
Humfrey,  C.  A.  Lieut  92nd  Highlrs.  hi.) 
Hunter,  R.  8.  *  Capt.  late  eth  Dn.  Ods. 
Huntor,  T.  MD.  Dcp  In?.  Gon.  of  Hospla. 
Huntw,  W.  MD.  Sui^.  Maj.  h.p.  Cold. 
Gds.  (1/.) 

Iluskisson,  J.  W.  Lieut.  56th  Regt  (1^.) 
Hutchinson,  A.  II.  Capt.  R.A. 

Hutchinson,  C.  H.  Lt.-Col.  R.  A.  Madras 
Hutchin.son,  C.  S.     Capt.  R.E.  Prof,  of  Fort. 

Roy.  Mil.  Academy,  Woolwich  (1/.) 
Hutciunson,  Edw.  Ilely  Maj.-Gen. 
Hutchinson,  Hon.  H.Hely  Col.  late 

Gth  Dr.  (1/.) 
Hutchinson,  John    Major  8th  Lan.  Vols.  (1 Z.*) 
Hutchinson,  W.  Nehon  Major.Ge». 

commanding  Western  District  (1/.) 
Hutchison,  H.  M.  L.       Ens.  14tli  Regt.  (1  ^  -> 
Button,  P.  W.    Capt  23d  B.  Welch  Fus.  (1  ^> 
Hyde,  a.  Uwton  •   CoU  (f©t.>  - 
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H¥d«,  Juha  T.  Capt.  2»d  Somj  R.  Vols.  (1/.) 
H^op,  W.  UAkiL  (Mt.)  ]f»dr.  0»v 

Ibbetson,  Cha».  Parke  Lt.-Col.  h.p.  89th  Regt. 
IbbotaoB,  L.  L.  B.  Capt.  late  West  Essex  M  il. 
Ind,  F.  J.  N.  Oapt.  37th  Regt.  ,  •  „  ^  - 

InffaU,  W .  L.  CB.  Col.  62nd  Regt.  :  J  ohnatone,  Fred.  K. 

Ingl«ieM,P.H.IilMit.H.M.»8fliBcng.N.I.(l/.)  I  Johnstone,  Hon  .  H 
Inglefleld,  S.  H.S.  U..Col.(ret.h.p.)R  A.  (1 ,'.) 
Inglee,  Henry  A.    Lieut,  late  ISth  Higlts.  ill.) 
Inglb,  C.  D.  Went.  B.  N.  (1/. 

bglifl,  Thos.  Capt  Royal  Engineers  (U. 

Inglis,  Wm.  Col.  9th  Eegt.  (li. 

lognun,  Aug.  il .  Oapt.  B.N.  {II. 

iTfay,  J.  i,  O.  (Capt.)  Adj.  Chelaea  Hoep.  (U.. 
Inake,  Jas.  late  A^}.  Amgr  Works 

Inek^%^!j.^  Lieut.  71st  Highd.  Light  Inf. 

Iwlin,  J.  J.  <^'^I  ♦  late  IT.A.C. 

Ives,  C.  B.  St,  J.  CA>ruet  R.  H.  (ids. 

Ive«,  (i.  M.  Ueat.  late  Coida.  CMs. 

Jackson ,  F.  Q,  UmL  2Ut  R.N.B.  Fu8.  (IL) 
Jaoksou,  J.  M.  Commr.  Royal  Nayy 

JaekMm,  Randlo  Lieut.  32nd  L.I.  (1^.) 

JarUnn,  R.  ^EmiliuH  Cknunr.  R.N.  (1^^ 
Jacob,  (»eo.  Thompson  Capt.  late  4tii 

Dng.0de.(U) 
James,  Edm.  R.  Capt.  R.E.  (U.) 

James,  Sir  Uenxy        Colonel  iL£.  Director 

Topographioal  Deft. 
James,  T.      Lt.-Col.  (ret.)  Indian  Army  (1' 
James,  W.  Mont         Lt.  late  R.E.  Mid.  Mil. 
Jameson,  R.  O'Brien    Capt.  late  1 1th  Huasars 
Jamtt,  C.  B.  Capt.  Gr.  Gds. 

Jarvb,  J.  Geo.  C  .pt.  late  52d  Regt. 

Jay,  Jno,  Livingstone,  Esq,    Hog.  to  Governor 
Cheeimielk  Hosp.  (K.) 

Jay,  W.  C,        Oapt.  Hon.  Art.  Compy.  (11.) 

Jebb,  Fi«dk.  Capt.  67th  R^t.  (1^) 

Jebb,  Sir  Josdiua,  KOB.  Major-Gen. 
(ret.)  R.E.  (1/.) 

Jefferis,  John    Lieut,  (ret.)  MadRkS  Art.  (iL) 

Jefferson,  R.  Capt.  Paym.  h.p.  Ceylon  Rt.  (1/.) 

Jeffreys,  Edmd  R.  UB.        Col.  5th  Dep.  Bn. 

Jeffreys,  GeoigO      Capt.  (ret.)  Madras  Army 

Jekyll,  E.  Capt.  late  Gr.  Gds.  (1/.) 

Jelf-Sharpe,  Heniy        Capt  Soo.  Fus.  Gds. 

Jennings,  Peter Bqrmond  Lt«-GoL(fet.)18th 
Lt.  Inf. 

Jephson.  J.H.  HD.  late Asflist.  Surg.  4Mi  Bt. 
Jervis,  E.  S.  Oapt.  lOeUi  Ben. 

Light  Inf.  (K.) 
Jervis,  H.  J.  W.  Capt.  R.A. 

Jervote,  B.  S.  Capt.  Coomiandant 

Convalo^f^oTit  Establishmenti  YnOMoA, 
h.p.  7tU  Roy.  Fus.  (li.) 
Jenrob,  W.  F.  Dranunond       Lti^M.  B.B. 
Asst.  In8p..Ckn.«f  Pertiftoations  (U.  1«.) 


Johnson,  J.  O.  Lieut.  12th  Regt.  (1/  ) 

.Tohnsnii,  Rbt.  Capt.  2nd B.  IsocBifles.  (,11.) 
Johnson,  Wm.  Aeg.  Lt.-Gen. 
J<itam,  W.  V.  Capt.  late  90th  li.I. 

Johnston,  Thos.  H.  Maj.-Gen. 
Johnston,  W.  F.  Col.  late  Gr.  Gda. 

-  Oommr.  B.N*  (II.) 

Butler  Mj^ot 
Dumfrica  Mil.  MJ»,  (11.) 
J  ohnstene,  R.  B.  Commr.  R.N.  (K.) 

Jollilfe,  Hylton  Hedwartll        Capt.  N.  Son* 

Yco.  latp  Colds.  Gds. 
Jonoe,  A.  F.  Lieut.  4th  iluaa.  (li.) 

Jones,  Alfreds.  Mi^or  18th  L.I.  (li.) 

Jones,  E.  M.    Capt.  SOtlilUgt  Iti^.  Bn^adtt 

ShorncUffe  {II.) 
Jones,  George      Capt.  late  Uoaigmtfif  WL 
Jones,  J«r  Harry  D.GCB.        LtrCNn*  OeL 

Commandant  B»£.  (IL) 
Jones,  Inigo  W.  Col.  late  unatt. 

L!eat.-Col.  flam*  Bifle  Tolunteers 
Jones,  John  Lieut.  8th  King's 

Jones,  3m- John,  KCB.  CoL  LF.O.  Liverpool 
Jones,  JeBiah  Capt  IStli  Laa.  Att.  Vol.  (IL) 
Jonee,  Sir  Lewis  T.  KCB.  Rear-Adm.  (1/.) 
Jonea.  Loftus  F.  Conunr.  R.N.  {IL) 

Jones,  Richard  Lia«t«Q«iu  CoL 

Commandant  BJU 

Jones,  Vaughaa  Capt.  uoait 

Jones,  Wm.  Capt.  late  i^tli  Lt.  Drags. 

jQUan,  T.  A.       CvpL  52nd  Light  In£  <U.) 


ReaT'-Admiral 
Major  (ret.)  6th  Regt. 

Col.  34th  Regt.  {XL) 
Mast.  h.p.  R.S.  Corps 


Capt.  Colds.  Gds. 
Maj.  bte  9m 


liient-Col.  late 


Jervoise,  H.  C. 
JoLi  lyn,  Hon.  A.  G.  P. 

Regt.  (1/.) 
Jooelyn,  Hon.  J.  Strange 

8co.  Fus.  Gds.  (1/.) 
Joddrell,  P.  O,  Capt.  late  Gr.  Gils. 

Johnson,  Clement  Capt.  late  dOth  Royal  Rifles 
Johnson,  Edm.  Lieut.  Ritle  Brig.  (1/ ) 

Johnson,  Cier*  John       Oapt  laite  11th  Hvsi. 


Kaye,  Wilkinson  Lister  Capt  h.p.  B.A. 

Keane,  G.  H.    Lt-CoL  ret  2nd  Qaeen*ki  (1/.) 

Keane,  Eon.  H.  F.  Lt.-Col.  yal  Engrs. 
Kearney,  Chas.  Lt-Col.  late  2nd  Drag.  Gds. 
Keate,  R.  W.  Esq,  Gov.  of  Trinidad  {li.) 
Keating,  Jame«  Siogev    Lieut'CoL  fate  Biin 

Brigade  (1/.) 
Kebbel,  W.  H.  Capt.  Roy.  Arsenal  Hitie  Vols, 
Kellh-Fbleeiier,  Bbn,  0.  J«         Major  (vet) 

4th  T-ight  Drap;00B 
Kellettr  H«nizy,  CB. 
Kelly,  John 
Kelly,  .Sir  R.  D.  KCB. 
Kelly,  Rd.  S.  Qua. 

Kelly,  W.  D.  Lieut,  late  Roscommon  Mil.  (K.V 
Kelsall,  Henry  Capt.  16th  Regt  .  (1/.) 

Kempt,  John  F.        Lt.-Col.  12th  R^t.  (1 
Kenab,  Thomas,  CB.      Gen.  Col.  6drd  Regt. 
Kendriek,  H.  Esq.  fate  War  OlBee 

Kennard,  E.  II.  Liout,  7th  Huse.  (II.) 

Kennedy,  Sir  A.  K.  Clark,  KCB.  KH.  U^^ea. 

Col.  2nd  R.  N.  B.  Drags.  (1/.) 
Kennedy,  C.  H.  Lieut  Ute  98th  Regt 

Kennedy,  F.  O.  Captr  (nt)  29th  B^ 

(11.) 

Kennedy,  G.  R.  H.  Col.  R.A.  (II.) 

Kennedy,  J.  Clarke,  CB.  OoL  Oemmt 

Mil.  Train  (11,) 
Kennedy,  J.  P.  Bt  Lt-Col. h.p.42d  Regt.  (2/.) 

Keppel,  Ho7i.  Sir  H.  KCB.  Rear-Adm,  (1/.) 
Kerr,  Lord  Mark,  CB.  Cd.  13th  Lt.  Inf. 
Kerr,  R.  D.  Lord  Capt  10th  Hussars  (II.) 
Kerr,  Robert  Dumhw  Capt.  R.E.  (II.) 

Key,  Geo.  Wm.  ~      ~     ~  * 

Curragh 
Kiddf  Johnll. 


Mi^.-Gea.  Com.  Cav.  Bi%b 
Lt.-Col,iale87liiFiM. 
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Kiloounie,  Viscoum  Lieut.  R.N.  (1/.) 

King,  Edw.  R.  CoL  Imte  HOk  Regt. 

King,  George  Lieut. -C  I.  ''^tli  T.t.  Inf. 

King,  Geo.  8.  (MD.)  Surg,  l^tli  R^.  (1/.) 
King,  Geo  Si.  Yineent,  CB.  RtUbA&i.  (1 1.) 
King,  Henrj  (•)  Capt.  R.N. 

King,  H.  B.  Commr.  R.N.  (1/  ) 

King,  H.  J.  Major  (ret.)  3d  Buflfs  (1/.) 

King,  J.  Danoan  K.  W.  Capt.  unatt. 


Lasoelles,  G.  F.  R.  Col.  late  Oren.  Gds. 
LMMllM,ff4m.B.W.  llitf.IatolatW.YoriEMil. 


Capt.  Roy.  Art. 
Lt.-Ool.  Gr«n.  Gds.  (1/.) 
Mi^oiuQkii.  R.A.  (».) 
Oiipt.  R.N.  (11.) 
Major>Gen. 
LL*Co1.)ste  Scots 


King,  John  R 
Kiog,  J.  Hjnde 
King,  B.  Hmw. 
Kin-,  yy.  G.  N. 
King,  Wm.  James 
Kingscote,  R.  N.  F.  CB, 

Fusilier  Gnuds 
Kingston,  A.  B.  Lieut.  R.N. 

Kiijgston,  Aug.  J.  Couimr.  11.N,  (U.) 

Kinloch,  Alex.  Capt.  late  Gren.  Gds. 

Kirby,Ch8.F.  Maj.Adj.TthMiddl.R.Vols.  (If.) 
Kirby,  W.  H.  Lt.-Col.  Hth  Regt.  (1/.) 

Kirk,  lunes  B.  Capt.  96th  Regt.  Maj.  Brigade, 

T>ovonport  (II.) 
Kirkland,  J.  A.  Vesey  Col.  0th  Fus. 

Eiikw»tl,  Q.  W.  H.  TnoovHT  Capt  late  8eo. 

FuB.  Gds. 


T.  itewml,  John 
Latoucho,  Ashley 
Laloor,  W.  Young 
Laurie,  J.  D. 

Laurie,  J.  W. 
Lavies,  J.  K^t.i  Sur 
Law,  E.  D. 
Law,  I/on.  H.  S. 
Lawley,  Hon.  R.  N. 


Kirwan,  Chas.  Jnei* 
Kitchen,  Edw. 
Kitchener,  H. 
KtioIh..!,  Wm.R<»bena 
KnollvB,  W.  T. 


Staff  Asst.  Surg. 
Capt.  late  H.  A,  C. 
Lieut.  6th  Regt.  (1/.) 
Lt.  Essex  Rifles  (1/.) 
Lieat.-General 


Col.  QSnd  Regt.  (U.) 
KnoUvs,       V,\  Capt.  98rd  ITighlds. 

Knowles,  C.  B.  Lieut.  77*^  Regt.  (H.) 

Knox,  Hon,  E.  S.  P«  Admiral 
Knox,  George  Lt.-Col.  late  Colds.  Gda. 

Knox,  G.  W.  Capt.  Sco.  Fus.  Gds. 

Knox,  Richard  Lieut.  Col.  18th  Hussars 

Knox,  T.  E.  CB.   Ueiit.-CoU  Oomg.  9th  Dep. 


Batt.  (1?.) 
Kyd,  Hugh  M. 


CoU  (rot)  UtA.  Army  (l^.) 


Lacon,  W.  Stirling,  Esq.  late  H.  C.  S.  (1/.) 
Lacy,  G.  de  Lacy  Lieut.  12th  Regt  (1/.) 
Lacy,  T.  E.     Col,  Migor  and  Superintendent 

of  Studies  Bogr.  HO.  OoUege  (U.) 
Laing,  Joseph  Lieut.  1  Uh  Regt.  (11.) 

Lake,  H.  Atwell,  CB.     Col.  unaLt,  A  BC.  (o  the 

Queen 

lAe,  Noel  Thos.  CB»       Mi^,-Geii.  (ret.  full 
pay)  RA. 

Lanb,Wm.Wentwi>r(lt  Capt.(Tet)7ihDr.Qdi. 

Laml.ert,  F.  W.  Major  56th  IT.M.Bcng.  N.I. 
Lambert,  ^Sftr  George  RobertJCCB.  Yice-Adm. 
Lambert,  John  Arthur  Col.  Qren.  CNb.  (1/.) 
Lambert,  R.  Gbpt.  Utto  43rd  Lt.  Inf. 

Lambert,  Rowley  Capt.  R.N. 

Lambton,  Arth.  Capt.  Colds.  Gds. 

Lambton,  Francis  Lt.-Col.  Sco.  Fus.  Gds.  (H.) 
Lamert,  Geo.  F.  Capt.  Payiu.  30th  Regt .  (1  /. ) 
Lamont,  James  Dep.  Lieut.  Bute 

IiMnotte,  C.  W.  Lt..Col.  late  vnatt 

Lane,  Fred.  Wm.  Capt.  late  67th  Regt 

Lane,  George  Capt.  Royal  EUhome  Lt  Inf. 
LMie,  H.  J.  B.  Capt  Golds.  CMs.  (1/.) 

Lane, J.Thcopliilus  Maj.-Gen.(rct.)Bcng. Army 
Langley,  G.  C.       Col.  X>ep.-A<y.-aeo.  £LM. 
L.I.  CI  I.) 

b3 


Capt.  late  2nd  Dr.  Gds. 

Lieut.  R.N. 
lAmA,  Qtm.  Gds.  (1 L) 
Capt.  34th  Regt. 

Lt.-Col.  Par.  Ser.  (ll,) 
^eou  Invalid  Artillery  (li.) 

Lieut,  R.N.  (1^.) 
Capt  late  28 fh-Rp-t.  (1/.) 
Lieut  York  Uussars, 


Capt  late  2od  Life  Guards 

I.a^TPlI,  Diuby  H.  Major  late  64th  Rogt. 
Lawrell,  Ueni^  J.  Capt  97  th  R(«t. 

Lawrence,  Edw.  E.  Capt  Q.  O.  Lt.  Inf.  Mfl. 
I/awrence,  H.  J.  H.  Asst  Sur.  Gr.  Gds. 

Lawrenson ,  John  M.<Gen.  Insp.-Gen.  of  Cav. 
Lawrie,  H.  R.  F.  Major  late  79th  Highs. 
Layard,  W.  T.  Col.  Ceylon  Rifles 

Leach,  Edm.  Lieut  50th  Regt.  (1!.) 

Leahey,  Arthur  Msg.  Royal  Engineers  Q^.) 
Leake,  Bobort  Martin  H^orwCknenil  (ll.) 
Leask,  J.  G.  M.  B.  Aflil,  SiDg*  04th  Rsgt 
Leather,  John  Towierton  Capt.  2nd 

Done!  Artillay  Yolinteen  (U) 
Le  Blanc,  T.  E.  Capt  late  37th  Regt 

Le  Cocq,  H,  Capt.  R.  A.  Bombay  (11.) 

Le  Couteur,J.  Col.  Jer,Mil..il Z>C'.  to  the  Qn.(ll.) 
Le  Couteur,  J.  K.  Lt-Col.  Colds.  Gds.  (1/.) 
Lee.Jortin,HcnryW.  Ltlate2ndLifeGd8.(l/.) 
Lee-Mainwaring,  C.  W.  Lt  Colds.  Gds.  (U.) 
Leeke,  Sir  H.  J.  Bt.  KCB.  EH.  Yiee- Admiral 
Leeson,  Charles  E.  Lieut.  34th  Regfe. 

Leeson,  R.  J.  P.  Lieut  34th  Regt.  (IL) 

Lefroy,  J.  Henry,  PRS.   Col.  B.A.  See.  Ord. 

Select  Com.  (1L> 
LeGeyt,  W.  F.  Esq.  Mil.  Store  Keeper 

Lcgge,  Hon.  Edw.  H.  Capt  Colds.  Gds.  (I/.) 
Leggett,  R.  A.  Capt.  69th  Regt.  (li.) 

Legh,  George  Cornwall  M^.  2iid  Bojal 

Cheshire  Mil.  MP.  (12.) 
Le  Grioe,  Frederick  Lient.  Roy.  Art. 

Leigh,  Loup  Lord-Lieut.  "Warwick 

Leigh,  Wm.  Capt.  late  Monmouthsh.  Mil. 
Le  Mesnrier,  A.  A.  Capt  14th  Regt  (1/.) 
Lemon,  Thomas,  CB.  CoL  Roy.  Mttrino 

Light  Infantry  (11,) 
Lenipriere,  A.  R.  Capt.  R.l-].  (11.) 

Lcmpriere,  Geo.  B»  Capt.  Roy.  Eng.  (1/.) 
Lcmprierc,  Henry  Mi^or  (ret*)  R.A.  (1/.) 
Lennockj  G.  G.  Admiral 
Lennook,  G.  J.  Cftpt.  bte  Dumfrlei  Militia 
Lennox,  LoTip  Arthur  Lieut.-CoU  Roji 

Sussex  L.  I.  Mil.  late  68th  Lt.  Inf. 
Lennox, LoBD  G.  C.  G.  Lieot.  late  R.  H.  Gds. 
Lenon,  John  F,  Lieut.  R.N.  (1?.) 

Leonard,  Peter,  MD.  Dep.  In8p.>G6n» 

of  Hosp.  and  Fleets  (11.) 
IjC  Patoural,  Hy,       Capt.  South  Glouc.  Mil* 
LeBlio,  Arthur  Lt.-Col.  40th  Regt. 

Leslie,  John  H.  Lieut  7 1st  High.  L.I.  (li.) 
Leslie,  Thonias  Ci^t  R.  H.  Gds.  (1 1 .) 

Levett,  Theoph.  J,  .  C^pt  late  1st  Life  Gds. 
Lew,  Albert  Paymaster  B.N.  (1^.> 

Lewis,  Adolphus  J.    Licttt  Hon.  Art.  Comp  . 
Lewis,  Charles  Algernon       Major-Gen.  (It. 
Lewis,  G.  E.    Lieut.  H.  M.  Indian 
Lewis,  Geo.  W.        Lieut  23rd  B.  "W. 
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Lewis,  H.  F.  P.  Lieut.  R.A. 

Lewiis  John  Bdwd.  Lt..Col.  (ret.  f.p.)  68  Rgt. 
Lewh,  J.  Owen  Lt.-Col.  late  37th  Regt. 
Lewk*  Robert  Li.  Tlst  UigkUnd  Lt.  Inf. 
IjeyUnd,  T.  N.  Capt  late  2nd[  Drags. 

Lfylanil,  T.  T-ieut.  latf  2n<l  Life  (ids. 

Li&rdet,  Francis  Capt.  R.N.  (ireenw.Uos.  (U.) 
Liddell,  Sir  John»  MD.  CB.     Dir.-Ooi.  Nbt. 

Med.  Dept.  (1/.) 
Liddell,  R.  S.  Lieut.  lOtl.  TIuss.  (V.) 

Liddon,  Matthew  Ens.  bth  or  King's 

Ligertwood,  T.  (MB.)  Surg.  4th  Huss.  (1/.^ 
Lightbody,  John  Surgeon  h  p.  Stall".  (1/.) 
Lillie,  Sir  John  Scott  Lt.-Col.  Ute  Crr. 

Odik  (1^) 

XindfiiY,  Sir  Alex.  KCB.      Gen.  (ret.)  Ben. 

Army  (li.) 

Lindiay,  Son.  C.  IL  Lt.*Col.  late  0ren.  Gdt. 
Major  11th  Mid.  Bifle  Tola.  (IL) 

Lindsay,  G-.  H.  Esq.  late  Capt. 

Lindsay,  Henry  Gore      Capt.  late  Rifle  Brig. 

Major  Breeknoek  Rifle  Vols. 
Lindsay,  Hon.  James,     Haj.*Ctoi.  lata  Qxva. 

Gds.  MP.  (2^.) 
lAaiMKf,  Jamea,  MIX  Surgeon  R.N. 

Undaaj, Robert  J.  Lloyd.  53. €.  Lt.-Cnl.  l-ite 

Soots  Fua.  (ids.  hU  Northompt.  Mtd.  Kifle 

Vols.  (1/.) 

Listowel,  Eahl  of  Cajtt.  late  S.  F.  Gds. 

Litchfield,  E.F.  Lieut.H.M.  5th  Beng.N.I.(l^.) 
Littledale,  EMward  Mi^or,  late  Ist  Roy.  Dr. 
Littleton,  E.  R.  .  CoL  K.O.  Staff  Mil. 

Lloyd,  Francis  T.  Lieut.  Roy.  Art. 

Lloyd,  Thomaii  Lieut.  85tii  Hoy.  Sussex  Regt, 
Llojd,  William,  MD.  Staff  Saig.  H.  M. 

Indian  Army 
Looh,  Geo.  Capt.  late  Duke  of  Lancaster'sYoo. 
Look,  A.  C.  Knox       Mi^or  50th  Regt.  (1/.) 
Lockliart,  A.  E.  Capt.  U.K.  (H.) 

Lookhart,  Arch.  Inglis,  CB.  Col.  92nd  Highs. 
Lockhart,  W.  E.  Capt.  26th  Cameronians  (u.) 
Locock,  Herbert  Lieut.  Roy.  Eng. 

Lodder,  Ilenrv  Coll.  Major  47th  Kogt,  (11.) 
Lodder,  W.  W.  Lt.-Col.  59th  Regt.  Ql.) 
liOdgc,  NV.  R.  Lt.  (ret.)  Indian  Army  {ll.) 
Logan,  T.  G.  Insp.-Gen.  of  Hospitals  (1/.) 
L<M;ie,  Cosmo  Gordon,  MD.  Surg.-Major 

R.  H.adB.(U) 
Lombard,  O.  C.  S.        Capt.  16th  Regt.  (11.) 
Long,  Chas.  P.  Capt.  13th  Lt.  Inf.  (ly 

LoDgdcu,  Henry  Errington,  CB.      Col.  lOtb 

Regt  (1/.) 

Longfield,  F.  Capt.  8th  or  King's  (1/.) 

Luugl'ord,  The  I{i(/ht  Hon.  the  Earl  of,  CB. 

Col.  unatt 

LongOlOi'e,Thos.      Dep.  Insp.  Gen.  of  Hospls. 

and  Prot.Army  Med.School  Chatham  (H.^ 
toraine,  Sir  Lambton,  Bart  Lt.  BJ7.  (II.) 
Leiing,  Wm.  CB.      Capt.  B.N.  ADO.  to  the 

Queen  (1^.) 

Lovaine,Loit]>    Lt.-Ool.  Nortbiiinb.  Mil.  MP. 

Love,  Sir  Jas.  Fred.  KCB.  KH.  Liettt.-Gen. 

Col.  67th  Regt,.  (11.) 
Lovell,  E.  L.  Capt.  8th  Huss. 

Lovell,  John  WillniiMoo,  CB.  Lieat.-GoI. 

R.E.  (1/.) 

Low,  Alex.  Col.  (ret.)  4tb  Light  Dii^gs. 

Low,<9«r JolWyKCB.  Lt.-GeiiJI.M.Madr.Atni]r 


Lowe,  A.  Capt.  R.N. 

Lowe,  E.  W.  D.  CB.  Lt.-Col.  2l8t  Fus.  (1/.) 
Lowe,  R.  H.  C.  D.  Major  Gren.  Gda. 

Lowe,  \V.  D.  CapU  Unatt. 

Ix>wTy,  U.  Ij.  B.  Capt.  41it  Regt.  (1/.) 

Lowry,  Rob.  Wni.  Lt.-Col.  47th  Regt. 

Lowther,  H.     Capt.  Westmorland  an,d  Cum- 

beriaad  Yeomanry  Cavalry  (1/.) 
Luard,  John     Lieut.-CoIoncl  late  30tb  Regt. 
Luard,  John  M^.^Gen.  (ret.)  Mad.  Army  (1/.) 
Luard,  R.  G.  A.  Lt-Colonel  unatt.  (1/.) 

Lucan,  G.  E.  Earl  at,  KCB.  Ideutt-Qen. 

Col.  8th  Hussars 
Lucas,  W.      Dep.  I.  Gen.  Roy.  Mil.  Asylum, 

Chelna  (1/.) 
Ludlow,  John  Maj.-Gen.  (ret.)  Ben.  Arnjy(l/.) 
Lumley,  Aug.  Savile   Capt.  late  2nd  Life  Ords. 
Lmmden,  H.  W.  Capt.  R.  A.  MaditM 

Lushington,*9iV Stephen  KCB.  Rear-Adm.(l/.) 
Lynch,  StauntoaG.S.  Cornet  14th  lliis.  (1/.) 
Lynch,  W.  W.  Major  2d  Queen's  (li.) 

Lynn,  James  Lt.-Col.  (ret.)  R.E. 

Lyon,  I/on.  Claude  B.  Lt.  late  2d  Life  Gds. 
Lyon,  Francis  Capt.  R.A.  H./.) 

Lysaght,  T.  H.  .  Cknnior.  IkN, 

I^ysons,  D.  CB.    Col.  Dep.  Quar.  Masler  Cl«it 

Canada  (1/.) 

Maberly,  Wm.  Leader  Lieu^'Col.  unatt. 
M'Cann,  N,  M.D.  Surg.  Roy.  MiUdl.  Mil.  (in 
Macauley,  G.W.  Capt.Comt.Scinde  Horse  (1/.) 
Macbean,  Fred.  KH.  Lt-Col.  late  84th  Regt. 
McBoaii,  Wm.  Major  22nd  Regt.  (1/.) 

M'Clevertv,  Wm.  A.    Maj.-Gren.  Comm.  Div, 

Madrks  (1/.) 
M'Clure,  Sir  Rob.  J.  Le  M.  Kt.  OB.  Cant. 

R.N.  (11.) 

M'Coy,  T.  B.  Oi^t.  late  66th  Regt. 

M'Crea,  Joseph  Surg.  R.N. 

MoDonald,  A.M.  Lt..CoU  7tli  Rifle  Dep.  Bait. 

Wincheeter  (If.) 
McDonald,  P.  Capt.  48th  Middl.  Rif.Vols.  (II.) 
Macdonald  (of  Clanranald),  Beginald«  J.  J.  O, 

Capt.  R.N.  (1/.) 
Maodonell,  A.  S.    tate  lupeo^n.  of  Army 
Hospitals 


MacDonneU,  H.  J.  Lieut  12tli  Regt.  (IL) 
Maodonndl,  W.         Capt  and  Paymr.  lltk 

Regt.  (1/.) 


Maodougal,  J .  P.  Capt  (ret)  Bengal  Army 
MacDougall,  Patrick  L.  Col.  unatt.  (1/.) 
McGoun,  Thos.  Lieut  43rd  Light  Inf. 

MacGrath,  E.  J.  Asst.  Surg.  94th  Regt. 

M'Gregor,  Sij-  Duncan,  KCB.  Liuut.-Gen.(lt) 
M^Grigor,  Sir  Ohaa.  Boft,  Army 
Mulilree,  J .  D.  Dep.  Insp.-Oen.  of 

Hospitals 

ICaeintosh,  A.  Fisher,  K.H.  Ueat..Qeii. 

Col.  98d  Higbs.  n  !.) 
Macltay,  Heni;y  Fowlor  Capt.  unatt. 

Mackenzie,  A.W.  Oapt.  h.p.'  8rd  Gar.  Bat. 
MacT^enzie,  J.  D.  Capt  14th  Regt.  (1/.) 

Mackenzie,  Kennett  D.  CB.      CoL  late  92nd 

Highs. 

Mackenzie,  R.  Lieut.  Royal  Art.  (li.) 

Mackenzie,  Sir  Wm.  Aert  Dep.  Lieut  Beea- 

shire  (1/.) 

MaekioUkjfJohn  Lieot  94|b  Regl. 
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Mackinnon,  L.  B,  Comr.  R.N.  (1/.) 

Mackinnon,  W.  A.  Surgeon  57th  Regt.  (1/.) 
Maolachlaii,  Daniel,  MD.        De|tt.  Tiisp.  Gen, 

Physician  and  Surg,  of  Chelsea  Hospital 
McLaughlin,  Edwd.     Cfa^t.  Rojal  Art*  (IL) 
Maclauriu,  D.S.  K.        Faym.  h.i».  Ist  Ihng. 

Gds.  (It.) 

Maclean,  A.  T.  Lk^Oan.  OoL  IStfa  Huss.  ( 1  /.) 
Maclean,  G.  MD.  late  Ina.  Gen.  Army  Hosps. 
Maclean,  F.  D«  Major  13th  Huss. 

Maclean,  P.  Col.  Roy.  Art. 

Madaan,  W.  C.  M.D.     Dep.  Insp.  Qan.  Piof. 

of  Medicine,  Fort  Pitt  (1/.) 
Macleod,  D.    Maj.  Gen.  Col.  H.  M.  4th  Mad. 

Light  Cav.  (1/.) 
MacTiCod,  Norman    T.t.  late  lion.  Art.  Comp. 
M'Leroth,  Thomas   Lieut,  b.p.  K.M.L.I.  (1/.) 
M'Master,  Y.  M.  A.   Burg.  «th  Inn.  Drs.  (1/.) 
M'Murdo,  ^y.  M.  S.  CB.   Col.  Insp.  ©f  Yolon- 

teer»,  ADC.  to  the  Qiteen,  {li.) 
M'Naattia,jSKr  Bnrton,  JTt.  Reax^Admiral 
Maflumara,  Fns.         Lt-Col.  Clare  Militia 
Macnamara,  V.  R.        Lieut.  93d  Ilijrh?.  (li.) 
Macphersoiij  Kvan         Major  late  Htii  Light 

Dragoons  (1/.) 
Marpln  n^on,  John  Colonel  unatt. 

M'Phcrson,  Philip,  CB.  M^.-Gen. 
H'Queen,  J.  Col.  unatt. 

Macqueen,  James  Capt.  unatt.  (1/ 

Madan,  F.  Capt.  U.E.LC.  Sea  Service  (1/ 
Madden,  W.  W.  Lieut,  m  King's  (IL) 
Madox,  H.  KH.  Cat  late  of  the  12th  Lane. 
Magens,  F.  D.  Capt  late  1st  Life  Gds, 

Maguire,  Rochfort  Capt.  R.N. 

Mahon,  Viscount         Capt.  Gren.  Gds.  (1/.) 
Mainwaring,  C.  E.  Capt.R.A.  Prof,  of  Fortifica- 
tion and  Art.  Roy.  Staff.  Coll.  Sandh.  (1/.) 
Ifaifland,  C.  L.  B.  Col  Clren.  Gds. 

Malan,  C.  H.  Capt.  76th  Rpgt.  (1/.) 

Malcolm,  G.A.  CB.  Major>Geneial  {li.) 
Maloolm,     J.  Commr.  R.N.  (li.) 

Malet,  C.  St.  Lo.  Lt<7ol.  late  S.  Fus.  Gds. 
Malet,  H.  C.  E.  Lieut.Col.  Gr.  Gds. 

Malthus,  Sydenham  Lieut.  94th  Regt. 

Malton,  W.  D.  Capt.  Dumfriesshire  Mil.  (1/.) 
Man,  Garnet  CoL  (ret.  f.p.)  ( H.) 

Mangles,  James,  FRS.  Capt.  HN. 

Mangles,  W .  H.      Capt  late  BOA  Regt  R.B. 

Midd.  Mil.  (1/.) 
Mann,  J.  B.       Col.  h.p.  unatt.  Town  Mi^or, 

De?ODport  (1/.) 
Mann,  W.  A.        Major  late  Kent.  Mil.  (U.) 
Manners,  A.  0.  En«.  57th  Regt. 

Manners,  Lord  Geo.  John  Lt^Ool.  R.H.  Gds. 
Mansfield,  Sir  W.  R.  KCB.  Lieut-Gen. 

Col.  38th  Regt.,  Comm.-in-chief,  Bombay 
Mapleton,  II.  MD.  Dep.  I.  Gen,  of  Hospls.  (1/.) 
March,  Wm.  H.  Col.  Comdt.  R.M.L.I.  (1/.) 
Marehant,  C.  H.  Ens.  late  82nd  Regt.  (IZ.) 
Margeason,  W.  G.  Capt.  56th  Regt.  (1/.) 
Margitson,  John  Capt.  late 48th  Regt.  ( 1  /.  1  *.) 
Marindin,  TT.R,  Maj.  late  1st  Royals  (1/.) 
Markham,  E.  Capt.  late  H.E.LC.  Sea  iSer. 
.  (W.) 

MiU-kham,  W.  T.  Capt.  late  CuI.Ls.  (i,ls. 

Mariow,  W.  Biddlecombe  Major-Gen.  U.K. 
HairtUier,  C.  H.  Lieut  Cape  M.  RiHca  (U.) 
Mnriott,  U.  Christopher  M^f.  aoth  Roy.  Bit 


I  Marsh,  Sir  Henry  D.  Barl.       Major  lato  3rd 
Dmg.  Gda. 

Marsh,  J.  Paym.  R.N.  (1/.) 

Marsli,  liohert  Maj.  late  24th  Ilegt. 

MaiA,  W.  D.  Capt  Roy.  Eng.  (1/.) 

Marten,  Thomas,  KH.     Ueut'Geu.  CoL  6th 

Iiiiiiakillen  Drags. 
Martin,  Sir  Henry  B.  KCB.  Ttee*Adml.  (1/.) 
Martin,  Thomas     Major  4th  King^  Own  {11.) 
Martin,  Sir  Wm.  P.  KOBi  Vice-Admiral 
Martin,  W.  H.  Lieut.  R.N.  (1/.) 

Martyn,  Cecil  E.  Comet 6th  Drag.  Gda.  [II.) 
Martyn,  F.  M.  Col.  2nd  Life  Gds. 

Martyn,  Peter  Capt  late  88th  Regt. 

Marvin,  Wm.  Major  late  Royal  Art.  (l7.) 
Maasey,  TTon.  Lionel  E.  Capt.  S.  F.  Gds. 

Ma»8ey,i/o?i.  N.  H.C.  Col.  iate  4th  W.  Y.  Mil. 
Matfaeaon,  Thomaa  Maj.-Gen.  (1/.) 

Mathew,  B.  IL  Lieut  R.  E.  Bombay  (1/.) 
Mathew,  J.  J.  Capt.  Gold  Coast  Art.  {U.) 
Mathew,  W.  H.  Capt.  85th  Light  Inf. 

Matson,  E.  Major-General  R.E, 

Matthews,  F.P.  Capt.lst  Sussex  RifleVol3.(l/.) 
Matthews,  Heury  G.  Ens.  late  44th  Regt, 

Maude,  ITon.  Francis  Capt.  R.N.  (1/.) 

Maude,  G.  A.  CB.  lieut-Cul.  (ret)  R.H.A. 
Maunseli,  E.  E.  Conuur.  R.N.  {11.) 

Maunsell,  F.       Lkut-Gen.  CoL  68rd  Regt. 

Maunsell,  F.  R.        MigoT  R.  £.  Bengal  (ll.J 

Maxe,  J^'red.  A.  Capt.  B.N. 

Maxse,  H.F.B.  Major  late  Colds.  Gds. 

Maxwell,  Jas.  Major  34th  Regt.  (1 1.) 

Maxwell,  J.  Balfour  Rear-Admiral  (1/.) 

Maxwell,  Sir  \V.  A.  Bart.    Col.  late  lat  Drags. 

May,  Allan  Lieut.  Roy.  Eng. 

Maycock,  Dottin         Capt  Edm.  R.  R.  Rogt. 

Maycock,  J.  G.  Capt.  14th  Regt.  {U.) 

Mayne,  Rieh.  C.  Commr.  R.N.  (1/.) 

Mayow,  George  Wynoll  Col.  unatt.  (1/.) 

Meade,  R.  B.  Capt  8th  or  King's  (1/.) 

Meaden,  Jas.  Capt  Ceylon  Rifles  (1/.) 

Mee,  Chas.  H.  CoL  (ret)  R.A. 

Meehan,  Geo.  Walker  Lt.-CoL  unatt. 

Mcin,  A.      Capt.  4th  Lanarks.  Rif.  Vob.  (1/.) 

Mellish,  W.  L.  Lt-Col.  Roy.  Sherwood  Fo- 
resters, Capt.  late  Rifle  Brigade 

Melville,  Hoii.  N.  L.  Capt  Gren.  Gds. 

Mends,  Geo.  C.  Capt  R.N. 

Mends,  Herbert       CoL  (ret.)  2nd  West  I.  R. 

Mends,  W.  B.  CB.  Capt  R.N.  (li). 

IMreetor  of  Tnnap(wli 

Mercer,  Alex.  Cavalie  LiauL-Gen.  CoL 

Comm.  R.A. 

Methuen,  P.H.P.  Lord  Lt-Co1.  R,  Wilts 
Mil.  ADC.  to  tlie  Quetn 

Moyrick,  Atig.  W.  H.  Lt-CoL  See.  Fus.  Gda. 

Michell,  Sir  John,  KCB.  Lt.-Gen.  Col. 

Com.  R.A. 

Michell,  Sir  John,  KCB.  Maj.-G«n.  CoU 
86th  Regt. 

Michell,  J.  Edwavd  Lieut-Col.  R.H.A.  (IL) 
Middloton,  Sir  Geoi^e  N.  Broke,  Bart.  CB. 

Capt  R.N.  C^l.) 
Middleton,  John        Major  late  Rifle  Brigade 
Midaieton,0.  R.    Lieut  4th  King's  Own  (ll.) 
Middleton,  W.  H.  H.  C.  Gent.-at-Arma 

Midlord,  R.  Esq.  Ordn.  Dep.  (l*'  ^*-\ 

Mildn!*y,H,  A.  St  J.  U  Rifle  Brigade  C^*-> 
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Millar,  J.  A. 
Miller,  D. 

Milte,  Jmbm 


U-Col.  lata  78th  Highs.  (lU 
Lieut.  Royal  Eng.  (1/.) 
Couunr.  (U.) 
>  Mi^«r  R.A.  (1/.) 

Lt»Col.  lata  11th  Ilu&sai-s 


Miller,  Robert  B.  Commr.  H.N. 

Wilier,  William  V,  Paymt.  R.N.  (11.) 

Miller,  W.H.CB.Maj.-Gen.(r©t.)Ma(LAnny(i;.) 

UoH,  G.  W.     Capt.  Cri-t.)  R.  H.  (rA^ 
MiUe*s  i&m.  L.  Major  Rifle  BngaJo 

MlUi,  a  J.  0. 

m\h,  Win.  Maatcr  R.N.  (1/.) 

Miimao,  a.  A.  Uajor  Royal  Art.  (1/.) 

mill*,  air  Alet.  KCB.  RwrOdnM 

Minchin,  F.  C.  Lt-Col.  late  Bcng.  N.  I.  (1/.) 
Minet,  C.  W.  Esq.  late  W.  Kent  Yeoaiaury 
Mitchell.  T.  J.  Capt.  (ret.)  lit  Dr.  Gdi.  (U.) 
MoiTat,  Bowland  Col.  h.p.  unatt.  (IL) 

^Toffatt,  K.  M.  Major  Royal  C-vn.  Kir.  (ll.) 
Moleswortli,  A,  O.  Lieut.  Royal.  Art,  (i/.) 
Moleeworth,  M.  C.  Capt  R.E.  (11.) 

Molesworth,  R.  Capt.  Ist  Drag.  Gda.  (1/. 
Molony,  W.  H.  Migor  late  22nd  Regt.  (1/. 
Monorieff,  G.  D.  W.  Capt  R.  E.  (1/. 

Moncrieff,  Geo.  H.  Lt.-Col.  Sco.  F.  Gd«.  (1/.) 
Monro,  James,  MD.  Surg..Maj.  Colda.  Gds. 
Monson,  Hon.  D.  J.  Capt.  (ret.)  96tii  Regt. 
Monteitb,W.  Lt.-Gen.  (ret.)  Madr.  Army  (1/.) 
llontgonieriL',  Patrick,  CB.  LiflaU*G«IMt»l 

R.  A.  Madras 
MontnMnf,  Henry  E4w.       Ltoot-CoL  (mI.) 

Gr.  ChU. 

Moore,  A.  G.  Montgomery  Capt.  4tb  livm. 
Mmn,  F.  G.  F.  Ueut.  (ret. )  8th  or  Kings 
Moore,  G.  Lieut. -Gen.  H.M.  Bom,  Army  (1/.) 
Moore»  H.  Lt,-CoU,  CB.  (ret.)  Beng.  Army 
Moore,  John,  CB.  Capt.  R.N. 

Moon,  John  0.  Capi.  Rifle  Brigade  (1/.) 
>T<K)rp,  J.  L,  Capt.  8  Hh  Rcxt. 

Moore,  R.  C.  CB.  Col.  Royal  Art.  Madras  {11.) 
Moore,  Thoi.  C.  C.  Maj.-Gen.  R.M.L.I. 
MoorBom,  Robert        Lieut. -Col. late  Sro.  Kns. 

Gda.  Lt.-Col.  Sttssex  Rifle  Volunteers 
Monnt,  Hontio  Harbord     Lt-Col  68tli  Lt 

Inf.  (1/.) 

Morant,  W.  Sam.  Capt.  late  Gren.  Gds.  (II.) 
Morehead,  C.  Surg,  (ret.)  HM.Bora.Army  (1/.) 
Moreland,  Jos.  Capt.  late  Hon.  Art.  Comp. 
Moroton ,  Him,  Algernon  T.  dept.  ble  8rd 
Muss. 


Mondy,  A.  M.  Capt.  late  Notts.  Mil. 

Mundy, George  V.  CB.  Col.  19th  Rogt.  (1  /.) 
Mundy,  Sir  George  Rodney  KCii.  R«ar-Adin. 
Munro^  CNunpboll  Capt.  late  Gron.  Ghl». 
MuKhi«ion,  Rod.  H.  Gapt  late  50th  Regt. 
Mure,  C.  R.  Capt.  43d  L.  I. 

Mure,  Wm.  Lt-OoL (ret)  Soo.  F.  Otda.  (11.) 
Murphy,  J.W.C.  N.  Asst.  Surg.  12th  Reg.  (1/.) 
Murray,  Si}-  A.  Bart.  Lt-CoLlate  8.  Fua.  Grds. 
Murray,  Aug.  Geo.  E.  Lieut.  R.N. 

Coi.'(ret)  94th  Regt.  i  Murray,  Lord  David  H.      Maj.  late  S.  F.  Gda. 

~  ■    "       Murray,  O.  F.      Lieut.-Col.  65th  Regt.  (1/.} 
Murray,  Jc^a  i»t.-Col.  Gr,  Gda.  (l/.J 

Mocnjr^Jdui  Commr.  R.N.  (li.) 

^Turray ,  Lord  J.  C.  P.        CoL  (refe.)  Soo.  Fm. 

Gda.  ill,) 
Murtogh,  John 
Mussenden,  W. 
Muttlebury,  G.  A. 

Gds,  {XL) 
Myers,  W.  J. 
MyUns^F.J. 


Surg.  h.p.  6tl& 

Capt.  8th  Huaaora 
Liant.latei(bX>ng. 

Col.  h.p.  R.S.C. 
Capt.  5th  Fm.  (U) 


.Nanglo,  Honfy 

Nanglc,  C, 
Napeau,  Wm. 


Capt.  15(h  Regt.  (1/.) 

Capt  Royal  Art.  (If.) 
Mi^or  General 


Napier,  Geo.  T.  C.  CB»      M^ or- Gen.  Com. 

Division  Canada 
Napier,  Gorard  John  Capt.  R.N.  (1/.) 

Nason,  Juo.  Maj.  12th  Dep.  Batt.  Athlone 
Naylor,  C.  Soarlin  Mi^w  PayH.  Ooii. 

EHtab.  Yarmouth  (1/.) 


Oapt,  And  Pftymr.  48d 

Yice-Admiral 
Ltent-General, 

Col.  R.A. 
Capt.  R.  E.  (1/.} 
D^.  Com.  General  (1^) 
Lieut-Col.  (rat.) 


Uozgaa,  Hontio 

Tilght  lahaArj 
Morier,  W. 
Morris,  Edn.  F.  CB. 

Col.  49th  Regt. 
Morris,  non.  .TnRoph 
Morrison,  W.  ij. 
Moiae,  H.  B. 
Morton,  C.  Brooko 

Bombay  Army 
Moaeley,  P.  P.  Capt.  lltb 

Moseley,  W.  H.  Lieut.  60th  Rny.  Riflos 

Moa^,  Hon,  Roger  Lt.-Col.  Sco.  Fua.  Gds. 
Mounaey,  C.  J.  Capt.  71at  HlghL  14.  Inf. 
Monnt,  Charlea  G.  H.  Bakl  of       M^er  let 

Life  Gd3. 

Mountain,  R.  F.  Lt.-Col.  Roy.  Art.  (1/.) 
Muneaaiar,  Lobd     Capt  late  lUfle  Brig.  (II.) 


Naylor,  Jaa.  Sadler 
Nedham,  W.  R. 

NeUon,  Iloratio 
Nelson,  Thoa.  MD. 
Nepean,  Evan,  Esq. 
Neville,  Edward 
Newdigatc,  Edw. 
Newdigate,  F.  W. 


Lt..Col.  Iate8tb  Hum. 

CoURJl. 
Oonm.  R.N.  {11.) 
Suig.  R.N. 
War  Ofllce  (1/.) 
Iit«Col.  Sco.  Fua.  Gdfl. 

Lieut. -Col.  unatt. 
Lt.>Col.  late  Colds.  Gds. 
Lt.-Col.  Staffd.  Rifle  Volunteeca  (U,) 
Nowton,  Sam.  Chas.  Cornet  R.  H.  Gd.i.  (i;.) 
Newton,  W.  E.  Lt.  Ist  Midd.  Art.  Voto.  (1^.) 
Newton,  Wm.  Sam.  CoL  h.p.  Colde.  Gde. 
Nicholl,  Hume  Cipt.  late  Ist  Royal  Drags. 
NichoUs,  George  Paym.  R.N.  (U.) 

Nicholls,  Heniy  Maj.  (rot.)  94th  Regt.  (1/.) 
Nicholson,  Lothian,  CB.  Lt.-Col.  R.E.  (1/.) 
Nicol,  James  Capt,  late  13th  I  .  T. 

NiooU,  Chaa.  R.  Suig.>Mi^.  Gren.  Gda.  (i/.j 
Nioolla,  Geo.  Green  late  let  Dr.  Gdi. 

Nioolson,  Sir  Fred.  W.E.  Barf.  CB.  Cupt.R.N. 

Conuiiodore,Sapt.WoolwicbDockyard(  1  /.) 
Nind,  P.  Oq^t  lat  HiddU  Art.  VtAa.  (11.) 
Nublo,  Andrew  Captain  R.A. 

No)>lo,  Jno.  Geo.  G^tt  lat  Boy.  Lan. 

Mil.  (IL) 

Noble,  W.  Oapt  late  Q.O.L.L  Mil.  (1/.) 
Noddall,  C.  Cotnmr.  U.N.  (1/.) 

NoUoth,  Edward,  MD.  Suff  Surgeon  R.K. 
Noriiury,  T.  C.  N.  Capt.  lata  Dr.  Ckb. 

Noroott,  Wm.  8*  R.  CB.  Col.  unatt.  (1/.) 
Norman,  Heniy  Lieut  late  10th  HuMars 
Norman,  H.  W.  CB.  Lt-Col.  Slat  Beng.  L.L 

Mil.  Sec.  Bengal  (1/.) 
Norris,  Geo.  Goodw  in  Capt.  2nd  Warwick  Mil. 
North,  C.  Napier       Lt..Col.  00th  Riflea  (IL) 
North,  J.  8.  D.     CoL  lale  Q.O.LL  MiL  (II.) 
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North,  R.  M.  Maj.  (ret.)  H.  M.  ladian  Army 
(li.) 

North, //on. W.H.J.  Lient.lnte  1st  T  ifeOds. 
Kortbey,  £.  R.  Gapt.  lato  52ud  Regt.  (1/ ) 
Norton,  F.  C.  Ens.  Hon.  Art  Coni|ft  (1/.) 
Norton,  John  Capt.  late  34tU  Regt.  (1/.) 

Nott,  A.  II.  Capt.  H.M.  Indian  Navy 

Nugent,  C.  B.  P.  N.  H.  Major  R.E.  (1/.) 
Mttgant,  G.  Edwavd  Lieut,  late  48rd  Regt. 
Nu?Pnt,  E.  C.  Capt.  (ret.)  Gren.  Gda. 

Nugent,  Sir     E.  BarU  Lu-Col.  late  Gr. 

CWa.  (li.) 

NqOmU,  W.  F.    Maya  18tb  BMig.  N.L  (li.) 

.(Mcley,  G«o.  J.  A.  Chtpt*  ^^f^'  W 
O'Brien,  Donatus  Capt.  late  R.S.C. 

O'Brien,  H.  H.  Donatua  Major  (ret.)  R.  A. 
O'Brien,  Joseph  yioe-Adm. 
O'Brien,  J.  T.  N.  Major  20th  Regt. 

O'Brion,  R.  S.     Maj.  StaflfOfficer  (if  Pen.  (1/.) 
.O'Brien,  Terence     Major-Gen.  Comg.  Xroopii 
in  Ceylon 

O'Bvrno,  Robert,  Esq.  FBQS.  Naty 
Agent  (li.) 

OKJonnor,  L.  S.  OB.  Gol.  miatt 

OTIaherty,  Rich.  James         Dtp.  IlH|p»  Gm, 

oi  Hoapitols  (1^.) 
OgilYie,  Alex.  MD.      Dei>.-In8p.*Geii.  Ordn. 

Med.  Dep. 

Ogilvy,  Thomas  CoL  late  2nd  IJfr  H  Is  n  /  > 
O 'Grady,  Hayes  Adnuiui(li.; 
O'Halloran,  H.  D.  GoL  (ret  t  p.), 

Ut  W.  T.  Regt.  (U.) 
Oldtield,  Aldred  Capt.  16th  Regt.  (li.) 

Oldfield,  Ciuu.  J.  hL-Col,  (ret.)  Bengal  Army 
Oldfiehl,  Richd.  Oipt.  Royal  Artillery  (1/.) 
Oldfield,  It.  B.  Capt.  H.N.  (li.) 

Oldfleld,  T.  W.  Col.  (ret.)  Bong.  Army  (li.) 
QlivelM,  B.  FSS.  FflA.     ■  Gapk.  late  Svmjr 

Yeomanry. 

•Olivier,  H.  S.  Lieut.<Col.  lato  G5ih  Regt. 
O^Heley,  Bdwd  Paym.  R.N. 

Ommannny.  Ortnvius         Ci^.  SuiTiyBifl. 

Volunteera  (li.) 
Ontlow,  AfChtir  Edw.-      Lietit.*Ool.  lateSoo^ 

Fus.  Gds. 

Ord»  Harry  St.-0.       LU-Col.  R.E.  LU-Qov. 
Dominica 

Ord,  W.  Redman  Lieut..Gen.  Col.  Oomt.  R.E. 
Orkney,  T.  J.  Earl  of      Capt.  Gooimt.  Bnoka 

Yeo.  (Ute  9th  Lane.) 
'Orlebar,  Orlando  Oooim.  B.N. 

Onn.'<bv,  Arthur  Capt.  tmatt. 

Omuby,  John  WiUiam  Col.  H.A. 

Qnnsby,  ThomaB  Oapt*  lato  92nd  Highs. 
Ostrehan.  E.  8.  Lieat.  H.M.  SSth  Bomb.  N.I. 
Otway,  Charles  Md^^^ko.  R.A. 

•  Ouohterlonj,  John  Ltettt-Coi.  R.  E.  Madras 
.  Owen,  C.  Cunliifo  Capt.  R.N. 

Owen,  O.  H.    Major  R.A.  Prof,  of  Art.  Roy. 

Mil.  Academy,  Woolwich  (li.) 
Owen,  H*  O.  Ounlilfe,  CB.  Ool,  R.E. 

Paget,  Fred.  Ooi.  late  Colds,  Gds.  (li.) 

Paget,  G.  B.  Cornet  R.  H.  Gds.  (li.) 

Paget,  Patrick  L.  C.  Lt.-Col.  lateSco.  Fua.  Gda. 

•  Fakington,  «StV  John.  S.  Bart,  late  First  Lord 

of  the  Admlnlty,  MP. 


Palliser,  II.  Col,  R,A. 

PaUiser,  Wm.      Capt.  ISth  Hvie.  Mi^.  Brig; 

Dublin  (li.) 
Palmer,  Kredtfick  Capt.  Soo.  Fus.  G<l<t. 

Palmer,  John  Oonunr.  R.N.  (li.) 

Palmer,  Rogor  O^t.  2nd  Life  Guards 

i»almes,  John  P.  Comm.  R.N.  (li.) 

Parish,  H.  Woodbine  Bt.-Maj.  45th  Regt.  (li.) 
Parke,  Wm.  CB.    Col.  h.p.  58rd  Regt.  Oommt. 

Sch.  of  Musketry,  Fleetwood  (li.  1#.) 
Parker,  Sir  Cbas.  G.  Bari.         Tu>e- Admiral 
Parker,  C.  W.  Capt.  itfa  Royal  Middl. 

Mil.  Ute  69th  B«gt,  (li.) 
,  Parker,  John  Rear-Admiral 
Parker,  Biefaard  Major-Gen.  (li.) 

Parker,  Sir  William,  Barf.  GCB.  Admiral 

Rear-Admiral  of  the  United  Kingdom 
Parlby,  Geo.         Lt..Col.  late  4th  Regt.  (li.) 
Parlby,  Sam.      Uent.-Ool.  (set)  Bengal  Art. 
Parlby,  Wm.  Maj. -Gen.  (li.) 

Parmintcr,  Rev.  H.  DA.  Ciiap.  R.N  (li.) 
I  Famell,  A.  Lieut.  R.E.  (li.l 

Pamell,  Hon,  Hy.  W,  Lieut.  Ute  R.N.  (1/.) 
PameU,  W.  H.  Capt.  Gren.  Gds. 

!  Panatft,  J.  B.  T.  MD.  Dep.  Insp.Gon.  of 

Tlospla. 

I  Parsons,  L.  H.  H.  Lieut  R.H.A.  (li.) 

I  Pkdey,  Charlee  Major  R.K.  (li.) 

Pasley,  George  M.    Capt.  h.p.  Royal  Art.  (li.) 

Pa.?ley,  Sir  Thos.  Sabine,  Bart.  Rear-Adm.  (li.) 

Patience,  J  as.  Col.  (ret.)  6dth  R^. 

Patten ,  John  Wilson  Col.  8rd.  Biqr,  Laoo.  Mil. 
ADC.  to  tlx  QHffH,  M.P. 

Patten,  Eustace  J.  Wilson  Lieut.  1  st  Life  Gds. 

Pattenon,  David  Aikman  Capt.  Pay.  27th  Reg. 

Patterson,  W.  T.  L.  Lieut. -Col.  91st  Regt.  (1/.) 

Pattinson,  W.  H.    Lt,  Islo  of  Wight  Mil.  Art. 

Patton,  John  M^jor-Gen.  (li.) 

Paty,  Sir  Geo.  Wnu  KOB.  KH.  Qeii.  Ool. 
7<^th  Regt. 

Paulet,  Luvd  Frederick,  CB.  Major  Gen.  Insp. 

Gen.  ofMa.GO 
Payne,  W.  R.  Commr.  R.N. 

Paynter,  John  Capt.  Sco.  Fus.  Gds. 

Pazton,  A.  F.  Lieat  h.p.  11th  Dn.  (1/.) 
Peacocke,  T.  G.  Capt  late  94  th  Regt. 

Pearse,  Joseph  Capt.  R.N. 

Pearson,  C.  K.  Capt.  8rd  Buffs  (li.) 

Pearson,  F.  B.  Capt.  hite  1st  B.  Chesh.  Mil.  (U) 
Pearson,  R.  L.  O.  lit. -Major  Gren.  Gds. 

Pearson,  William  Lieut.  45th  Regt.  (li.) 

Peddie,  C.  Capt.  2l8t  R.  N.  B.  Pus. 

Peel,  A.  Lennox  Major  52nd  Lt.  Inf. 

Peel,  Cecil  Lennox  Capt.  Sco.  Fua.  Gds.  (li.) 
Ped,  Joiia4lian,  Bight  Hon.  Llent-Oeneraf , 
Peel,  J.  Floyd  Capt.  late  Sco.  Fus.  Gds. 

Pemberton,  C.  P.  Capt.  Sco.  Fus.  Gds 

Pennant,  A.  H.  Donglaa  Capt.  Or.  Oda. 
Pennant,   Hon.  E.  G.  D.  CoL  Commt.  R. 

Carnarv.  Rifle  Corps,  MP. 
Pennefather,  .Sir  J.  Lysaght,  KOB.  Lient-Oen. 

Col.  22nd  Regt,  Comdg.  Troopn,  Aldershot 
Pennefather,  R.  D.  Capt.  E.  KeuU  MO. 

Penne&ither,  R.P,  Lieut.  R.R.  Mafttaa 

Pennington,  flea.  A.  J.  Lieut.  Rifle  Brig,  (ii.^ 
Pennington,  EdVirdjEaq.  ^''j?*^*^^:) 
Penniniton;  R.  ^     Capt.  l^'f 
PepperrCKsi,  OapUWKt 
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Pcreeval,  Spencer 

Pcrcival,  Ernest  A.  Capt.  late  11th  Hum.  {11.) 
Percival,  Jno.  J.  Lt  (ret.)  17th  Regt.  (1 1.) 
Pewy,  HoH.  H.  Hugh  Manvere       ©.C.  Col. 

(ret.  li.p.)  Uren.  Gd«.  AJjC  to  the  Queeti 
Perigal,  Fred.  E»q.  Admiralty  (!/.> 

Penott,  SirE.Q.  Lambert,  Bwt.     Oapt.  late 

E.  Kt  nt  Mil.  (II.) 
Pester,  Ueniy  Ck>I.  R.A. 

Pea^,  Rob.         Major  h.p.  24th  Lt  Drags. 
Pro!  of  Mil.  Sxirveying  ftt  the  Rof.  MIL 
Coll.  Sandbunt  (IQ 
Peto.  W.  L.  Major  18*  Tj,  I.  (U.) 

Petre,  John  Banuy     Capt.  late  iH^Drg.  (1/.) 
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Llont.  late  1st  Drags.  |  Pope,  Jamea  S.  Esq. 

ATajor-Gen.    Pope,  Joseph  Shcppard 


Petr5<>.  Mrirtin 

iopo.  Dept.  (ll.) 
Petrie,  Samuel,  CB. 

niissariat  (U>) 
Peyton,  A.  W. 
Poyton,  Rmois 


Capt.  Uth  Regt,  Asst. 
late  Direo.  of  the  Com- 


Capt.  Ist  Life  Gds. 
Lt..Col.  9801  Rcgt  (1/.) 
Pliibbs,  Owen  Cornet  6th  Drag.  Gds.  (llS 
Pbibbs,  Riohd.  Mi^or  4th  Roy.  Lane.  MiL ( lU 
Philips,  Geo.  Capt  R.E. 

Philips,  George  Capt.  2n(l  Queon's  (11.) 

PhiUps,  N.  G.  Capt.  late  47th  Regt. 

Hon.  Corps  Gent.-at-Arms  (1/.) 
Pliilliniore,  Wm.  Brougb    Capt.  late  Gron.Gds. 
Phil!i].p«.  Henry  Lt-Col.  late  3rd  Lt.Dp?.  (1/.) 
Phillips,  Courtenay  Maj.  late  litli  11  us. 

Phillips,  Edw.  Major  (nt)  8th  Huss.  (1/.) 
Phillips,  Paul  Winsloe  Capt.  R.A. 

FfaUlips,  R.  N.  CoL  Com.  2d  Dep.  Bn.  Chatham 


M^or-Gen.  (1/.) 
CftpL  Gfen.  Gds.  (1/.) 

Admiral  ill.) 
Capt.  11th  Regt.  (1/.) 

Pl^iiLsti  r  Gen.  Office 
Col. 


Phillips,  Sir B,T. 
Phillips,  L.  Guy 
Phillott,  C.  G.  B. 
Philpot,  Philip 
Philpot,  John  T.  Esq. 
Phipps,  Hon.  Sir  CBoMimont,  KUB. 
unatt.  (il.) 

Phipps,  O.  E.  Li«at  Seo.  Fus.  Gds.  (i;.) 
Phipps,  R.  W.  Lieut.  R.A.  (II.) 

Pickwick,  Chas.  H.  S.  Capt  late  2nd  Som.  Mil. 

Capt.  Wilts.  Rifle  Yob. 
Pidcock,  Thomas  Payma.stor  R.N. 

Piers,  C.  Bi.  Capt.  and  Paymaster  R.A. 


lata  War  OfBoe 

Paymaster  R.X. 
Pop!  1  am,  Brunswick  Rear- Admiral 
Pophani,  W.  Vioe-Adm. 
Porrett,  Robert,  Esq.  Ord.  Dep.  (1/.) 

Portal,  Robert  Lt.-Gol.  6th  B.L  Lancera 

Porter,  Hy.  Edw,  Maj.-Oren. 
Porter,  John  Lt-Col.  67th  Regt. 

Porter,  Thomas  Capt.  R.N.  (If.) 

Porter,  J.  Whitworth    Major  Roy.  Kngmeers, 
ProC  of  Fortn.  R.  M.  Coll.  Sandhurst  (11^ 
Portman,  H..n*\Y.  II.  B.  CoL  WestSom.  Ym. 

Cav.  MP.  (1/.) 
Pote,  C.  St.  Clair  Ens.  Cape  Mtd.  Rifles  (It) 
Pottfl,  Geo.  Brlnewood    Ckpt.  Hon*  AH.  Co^. 
(1/.) 

Powell,  H.  F.  Capt.  late  Ceylon  Rifle  Regt. 
Powell,  R.  A.  CB.  Capt.  ILN. 

Powell,  Thomas  Haroonrt        Capt.  late  Soo. 

Fus.  Gds. 

Power,  air  Wm.  Greenahields,  KOB,  KH.  Ckn. 

Comt.  R.A. 

Power,  W,  T.J.  Dep.  Com.  General  CB.  ill.) 
Powenoevrt,  W.  W.  Tncovirt  Lient.    late  let 

Life  Gds.  (1/.) 
Powys,  Charles  £<lw. 
Powys,  Hon.  Charles  J.  FoK 
i  Powys-Keck,  E.  H.  G. 
I  Rifles  (1/.) 
Powys-Keck,  ffoii,  H.  L.  Major  unatt.  (1/.) 
Pratt,  Robert,  CB.  CoL  28rd  R.  W.  Fus.  ( I /.) 
Pratt,       Thomas  Simpson,  KCB.    Maj  -Gen, 

Col.  d7th  Regt.  Com.  Troops  Melbourne 
Prendorgast,  Chanas  Lewis  Ens.  B.M.  Indian 

Army  (II.) 

Prenti»,W.  T.  Cai>tlate2nd  R.N.B.Draga.  (U.) 
Presoott,  A.  Asst.  Surg.  R.A.  (IL) 

Preston,  D'Arcy  S.  Com.  R.N.  (1/.) 

Preston,  H,  K.  W.  Lient.  .^Otli  Rf^-t.  (11.) 
Preston,  J.  N.  Capt.  late  3rii  Lt.  Orags. 

Price,  Edward,  CB.  Col.  R.A. 

Price.  Thos.       Lieut.  9th  Mid.  R.  Vols.  (1/.) 
Prichaid,  A.  Capt.  U.M.2dthMadrasN.I.  (li.) 
Pringle,  J.  B.    Lt-CoL  Commt.  6  Lane.  WL 
Inte  Sco.  Fus.  Gdl. 


Lieut.  R.N.  (1^.) 
Lt.  86th  Rogt. 
Ens.  60th  Rorjr. 


Pigott,  Franefa  P. 
Pilgrim,  J.  Bunce 
Pilkington,  J.  B. 
Finder,  George 


Prior,  A.  de  M.  Lieut.  R.A.  (1/.) 

Capt.  late  16th  Lancers  |  Prior,  H.  M.  Esq.         late  Ordn.  Dep.  (U.) 

Capt.  unatt.  .  Puckle,  J.         Capt.  H.M.  3rd  Mad.  Lt.  InL 


Lieut.  94th  Regt, 
Col.  Ret.  f.p.  (11.) 
Pipon,  J.  K.      Col.  lup.  68th  Regt.  Asst.  Adj . 

Gen.  to  the  Forces 
Pittman,  Frank         Asst.  Paym.  U.  M.  Ship 
Naiad  (1/.) 

Flasket,  W.  A.  H.  Liflot.  24th  Regt.  (1/.) 
Platen,  Count  late  R.N,  (U.) 

PlowdMi,  C.  H.  C.  Esq.  Boerd  of  Control  (1^) 
PodkUngton,  £.  II.  F.      Lt.>Col.  nnetL  Ass. 

Quartermaster  Gen. 


Purasord,  J.  Eaq.      Ensign  late  108rd  Regt. 


Quin,  Michael 
Quin,  Richard  R, 


Reer-Adm.  (II.) 
Capt.B,ir. 


Pocklington,  F. 
Pooklington,  G.  H, 
Pole,  C.  V.  N. 
Pole,  Edward 
Pole,  E.  A. 
Pole,  Samuel 
PoUard,  A.  A. 


Capt.  5th  Fus. 


Capt,  ISth  R.  Irish 
Capt.  Cape  M.  Rifles  (1/.)  |  Raitt,  E.  A 
M^jor-Gen. 
Cbmel  12th  Lanoen 
MtQor  late  1 2th  Lanrers  (1/.) 
Ena.  2Ut  R.N.B.  Fus. 
Ponsonby,  A.  B.  7.  U.-C0I.  Gren.  Gds. 
PoQsonby,/roN.AahlC7J.G.  Capt,  late  Gr.Gda. 


Raban,  W.  Lt-Col.  (ret.)  22nd  Regt.  (1/.) 
RadclilTe,  Willirnn  Capt.  R.N. 

Raikesi  Robert  Lieut.  Ist  Brecknoolubire  VoL 
Rifles  (1/.) 

Rainier,  Daniel  Col.  98th  Regt. 

Raines,  Julius  A.  R.  CB.  Col.  9t>th  Regt. 

Raines,  J.  R,  Lieut-Col.  late  48tii  l^gt. 

Raitt,  Charles  Rt.  Col.  late  unatt. 

Ord.  Dept.  (IL) 
Lieut.  21st  R.N.B.  Fas. 
Lient.  Seo.  Fut.  Gds.  (1/.) 
Major  unatt 


K.sq. 

Ralston,  W.  C. 
Ram,  Step.  J. 
Ramsay.  1<,  T>.  M\ 

Quar-Masr.  Gen.  (1/.) 
Ramaaj,  Ftuicis  Capt.  (ret.)  R.A. 

Ramsbottom,  F.  W,        Lient  Rifle  Brigade 
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Ramsey,  T.  W.  late  Com  miswn'- General 
Randall,  Alfred  Em.  Ceylon  Rifles 

Ranadpli,  C.  (I.  Vice-Adm.  {11.) 

Ibandolph,  Charles  WUsim  LieuU-Col. 

Gren.  Gds.  {!/.) 
Rnndoipli,  G.  O.  Capt  R.N.  (1/.  lOx.) 

"Rrip'  r,  Charles  Lieut,  late  Biu-Ls  Yro. 

Ratcliff,  C.      Capt.  l»t  Warwick  Rirte  Yola. 

Rawdon,  John  Dawson  Lt.-6en. 
Rawlins,  S.  W.  Lieut.  8th  Huss.  (H.) 

Rawlison,  George  Major  late  1st  W.LR.  (1/.) 
JUyh  y,  Charles  Capt.  R.N.  (1'  ) 

Read,  Constantino      Lt-Col*  h*  p.  Boy.  Staff 
Corps  (1/.) 

Read,  G.  C.  Asst.  Surg.  Gren.  Gds. 

Read,  C.  H.  Capt.  E  lm.  Roy.  Rifles  (II.) 
Read,  John  M.  Ens.  13th  L.  Inf.  (1/.) 

R«ady,  Gharies  Lt-Cot.  (ret)  55th  Regt. 
Reddie,  Jart.  Esq.  Admiralty,  Som.  House  (11.) 
Redmond,  J.  P.  Lt.-Gol.  tJlst  K^. 

Reed*  Thomaa,  GB.      Lieat-Gen.  Col.  44<li 
Regt  (1/.) 

Reeve,  Kl!i<,,  pp.  Capt.  Cold.  Gds. 

Reeve,  i?  red.  •  Capt.  73rd  Regt.  (1/.) 

Boove^  John  General,  Col.  61st  Regt. 

Reeve,  John  Lt-Col.  late  Gr.  Gds. 

.Reeve,  Wm.  H.  Lt-CoU  Colds.  Gds. 

Reid,  A.  G.  Capt.  (rab)  Beng.  Armj  (II.) 
Reid,  D.  (ktgi.  and  Adj.  4th  Dep.  Batt. 

Reid,  Geoixe  Capt  Beng.  Cav.  (1/.) 

Reilly  W.  E.  M.  CB.  lUnor  R^.  Art.  (II.) 
Rennie,  J.  CB.  G»pU  H.H.  Ind.  Navy  (1/.) 
Renny,  Henry  Col.  Slst  Regt.  (11.) 

Renny,  Henry  Laws  Lieut  (ret)  R.E. 

Rejjmolde,  John  W.       CoL  Dep*  Adj.-Gen. 

Jamaica  (1/.) 
liicardo,  A.  L.  Ueut.  Gren.  Gds. 

Bioht  Obarlee  Rear-Admiral. 
.Rich,  G.  F.  Viee-Adni.  (1/.) 

Rioh,  Heni7  Capt  K.N. 

Riehaidi,  P.  Ens.  94ih  Regt. 

Richardson,  James  Col.  unatt.  (1/.) 

Richardson,  John  Geo.  Miyor  (ret)  R.M.  L.  I. 
Ricketts,  St  Yinoent  W.  Col.  nnatt. 

Riddell,  Reginald  Charles  Lieut.  Hants  Mil. 
Rid£,'c,  Robert  Stuart  Major  (ret.)  'Mkh  Rogt 
Ridgway,  Alex.  Capt.  1st  Devon  Mil, 

Ridl^,  Chas.  Wm.  OB.        Major-Qen.  .CtHD* 

mandiiig  Division,  Dublin  (1/.) 
Ridley,  Wm.  John     Col.  Soo.  Fua.  G<l8.  (1/.) 
Rigmaideii,  James  GiMmnr.  B.N. 

Riley,  Spenser  H.  Esq.  Adminiltv  (If.) 

Rij^y,  ThoB.  G.  F.  Eeq.  Ord.  Dep.  hi.) 
Roberto,  H.  C.  Esq.  Dep.  Liirat. 

Robbing,  TI108.  William        Lieut-Gen.  C6L 

80th  Regt.  (li.) 
Robertson,  Fred.  Lient.  lOtb  Regt  (1^.) 
Robertson,  Jas.  Elphinstone  L(.-Col.  6th  Regt. 
Robertson,  John,  Esq.  Admiralty 
Robertson,  Roderick  Capt.  late  70th  Beng.N.L 
Bobertwn,  W.  Capt  1st  R.  E.  Mid.  Mil. 

Roberts,  C.  P.  Capt.  Royal  Horse  Art.  (II.) 
Robeson,  George  Lt.-Col.  late  Mil.  Train  (1/.) 
Robinson,  iSirO.  A«  Awt.  Mi^.  late  22iid  Reg. 

(U.) 

Robinson,  G.  C,  Capt  11th  JIuasars 

Robinioiif  Henfy  Lieut  R.E.  (i/,) 


Robinson,  Sir  Hercolea    Got.  of  Hong  Kong 

(1/.) 

  Asst.  Surg.  Beng.  Army 

Lt-Col.  late  Soo.  Fus.  Gds, 
Colonel  (ret)  P.P.  (1/.) 
Col.  R.E.  Memb.  of  Ord. 

Select  Committee  (li.) 
Robinson,  W.  T.  Major  H.A.C.  (1/.) 

Reehfbft,  Jno.  de  Bmi^  lit.  late  R.  Art  (1/.) 


Robinson,  H.  W. 
Robinson,  J.  G. 
Robinson,  Oliver 
Robinson,  Wm. 


Rochfort,  J.  D. 
Rodd,  John  R. 
Roddam,  Wm. 

Rodger,  Wm. 
Rofe,  S;irnu<  l 

11.  LuED,  KUB. 
Col.  77th  R^.  (12.) 
Rolleston,  Ja5. 
KoUo,  Jlon.  R.  C.  B, 

(I/.)' 

Rolt,  T.  F. 

Eomer,  Rt  Frank 


Rokel)y, 


QKfL  Begr.  Lane.  Rifles  (1/.) 

Capt  R.N.  (l^) 
Cemmr.  RJf.  (1/.) 
Capt  R.N.  (If.) 
Priym.  h.p.  14th  Lt  Dragn. 

Lieut>General 


Commr.  R.N. 
Cel.  Mil.  Seo.  Canada 


T.iriit.  lat^'  Colds.  Gds. 
Maj.-Gen.  (ret)  R.A. 


Roeke^  C.  A.  lAamL  late  Hon.  Art  domp.  (1^.) 
Rooke,WiUoughb7S.  Capt.  Sco.  Fus.  Gds. 
Rooper,  Bonfoy  Lieut,  late  34th  Regt 

Rose,  G.  E.  •       Maj.  Rifle  Briga4p 

Ross,  Albert  E.       Capt  5th  Fus.  Dep.  A«t* 

Quar.-Maa.  Hen.  Aldershot  (1/.) 
Ross,  JSir  Hew  Dalr^-mple,  GCB.   Gen.  CoL 

Com.  R.A.  (1/.) 
Ross,  John  Lt.-Co!.  Rifle  Brig.  (1/.) 

Rosso,  W.  Eaf.l  of  Col.,  lung's  Co.  Mil.  (1/.) 
Rough,W.  Henry  Gapt  HOQ.  Alt.  Compy  (11.) 
Rous,  Geoi^e  Grey  Lt-Col.  late  Gren.  Gds, 
Roworoft,  F.  CB.    Mi^or-Gen.  H.M.  Beogai 


Army  (U.) 
Rowcroffc,  H.  0. 
Rowles,  James 
Rowley,  J*  A. 
Rowsell,  E.  P. 


Lieut.  R.E.  Bengal 
Capt.  Ute  Rifle  Brigade 
Capt.  13th  L.  Inf.  (1/.) 
Ens.  Lon.  Rifle  Vel.  (1/.) 
Riiild,  Henry  Major  (ret.)  Bomb,  Army  (1/.) 
Ruddimau,  Thoe.  Capt.  (ret)  Mftd.  Aniur(l^) 
Rudduck,  J.  B.  Esq.  late  Frofaater  of  Mallie- 

matics  Mil.  Sem.  Addiscombe 
Bnmley,  Randal  Major-General  nnatt. 

Insp.  Gen.  of  Inf. 
Ruse,  Richard  Capt  late  9  th  Regt 

Rushout,  C.  F.  R.  Lieut.  Roy.  H.  Gds. 

Ru0eell,  Sir  Charles,  Bart.     JO.C.  Lieat-CoL 
Gren.  Gds. 

Russell,  Lord  Clia.s.  J  as.  Foac       Lfe.*CoI.  Iftle 

60tli  Royal  Rifles 
Rnasell,  D.  CB.  Hijor  Gen. 

Rum^ll,  Djrd  Edward,  CB.  Rear-Adm. 
Russell,  F.  H.  Lieut  late  Sco.  Fus.  Guards 
Rttisell,  Henahaw        Lt-CoI.  late  60th  Regt. 

Staff  Officer  of  Pensionera,  Plym.  (II.) 
Russell,  J.  C.  Comet  10th  Huss.  (II,) 

Russell,  Lindsay  Capt.  R.  E.  Bengal  (li.) 
Rutherford,  J.  H.  Major  (vet.)  R.K. 

Gov.  of  Mil.  Prison,  Dublin 

Capt  late  Ist  Statlord  Mil. 

Capt  R.N.  (li.) 


Rycroft,  Nelson 
Ryder,  Alfred  P. 


Sabino.Edw.  DCUFRS.  Maj.-Gen.  U. A. (^ll.N 
St  Aubyu,  Liionel  Lient  MU.  Train  (\l,\ 
St.  Clair,  C.  Maj.  57 th  Regt. 

St  Clair,  S.       B.    Capt  aist  Bh  N .  B.  Vua. 


Digitized  by  Google 


f6 


LIST  OP  ANNUAL  SUBSCRIBERS. 


Major  Dep*  Sup.  of 


St.  €r«oi^«,  JanuM 
Storet 

9t.  George,  J.  CB.  Col.  R<7«  Aft. 

Prea.  Ord.  3tl.  G«mmiUco  (1  f.) 
St.  Paul,  D.  R.  Lieut,  late  i^th  Regt. 

Salmond,  Wai,  Lieut.  R.B.  (1/.) 

Salt,  TIios.  Capt.  2nd  Stafford  Mil. 

Saltoun,  Alex,  Lord      Lt.>Col.  late  Commt 

AbflvdM  Mil.  (1/.) 
SaluBby,  Fred.     }Oli|  Roya!  Benj^.  Fns.  (It.) 
Salwey,  AUIred  Aast.  Com.  General 

Battdtrt,  OQbtrt  H.        Oapt.  Bimek  MAi. 

Parkhnrit  (1/.) 
Sanders,  G.  O.  Capt.  late  Leicester  Mil, 

Sandham,  Henry      Mi^or-Gen.  H.E.  Lieut.- 

GoT.  Comt.  Roy.  MU.  Acad.  (1/.) 
Sandy*,  Edwin  W.  Lieut.  R.A,  (1/.) 

Sartoriua,  Sir  George  Rose  Admiral  ( 1 1.) 
Siondm,  F.  H.  Lb«Oi)l.  Hon.  Corps. 

GentHrt*AnM  (XL) 
Saurin^  E.  Admiral  (U.) 

Ravage,  F.  8.  Uj^  I6ik  Regt.  (1/.) 

flftvage,  Henry  Johll  UmI»«Gmi«  CM, 

Comdt.  R.B. 
Sftxe  Weimar,  IT.  S.  Ilighnesi  Paince  Wm. 

Augustus  Edward  o^  Odl.  Ch«li»  CMa. 

ADC.  to  the  Queen  (11.) 
•Sayer,  Fred.  Capt  h^.  2drd  R.  W.  Fm. 

Scarlett,  Son,  Sir  J.  Y.  KCfB.  Mi^o^^Gen. 

Col.  6th  Dr.  Gd».  Adj. -Gen.  to  the  Fnrro« 
Soariett,  Bmi,  W<  F.  I«t..CoL  8co.  Fua.  iJtiU. 
Sohaw,  H.  Capt.  Roy.  Eng.  (It. 

Sohroiber,  F.  W.  Lfc-Col.  Suff.  R.  VoU.  (1/. 
Scott,  A.  de  C.  Capt.  Roy.  Eng.  (1^. 

Scott, //o/i.  Chas.  Grantliam        Col.  late  Sco. 

Fns.  Gds.  Lt.-Col.  Wor.  Ulfle  VohintrcrH 
Scott,  C.  H .  S.  Capt.  7 1  St  H  i  ^'h .  Light  Inf. 
Soott,  Edward   Mi^or  late  6tU  Uuis.  Lt.-Col. 

K«nt  lliflo  TolnntMn 
Scott,  E.  W,  R.  Lt.-Col.  Roy.  Art,  (1/.) 

Boott»  Geo.  D.  Maj.  1st  Roy.  Surrey  Mil.  (i;.) 
floMt,  Hm.  AUau  Maj.-Gen.  Col.  Commt.  R.A. 
Scott,  Hen.  Young  D.  Capt.  R.E. 

.  Soott,  S^'r  Jamei,  KOB.  Vice-Adm.  (3  /  > 
Soott,  H.  B.  Major  0th  Regt. 

-Soott,  R.  A.  E.  Com.  R.N.  (1/.) 

Boott,  Sir  Sibbald  David,  Hart.       Capt.  late 

R^.  Sitaaex  Militia  ArtUiei7  (U)  • 
Soott,  T.  A.       Limit.  H.M.  S8tb  Beng.  N.I. 
Soott,  VTm.  ITen.        Gon.  Col.  3 (5th  Rt.  (1/.) 
Soott,  W.  H.  H.  Esq,  Aflat.  Mil.  Store-Keep. 
Boovoll,  B.  W.  CoL  late  00th  Regt. 

Scovell,  G.  T.  <hipt.  79tb  Highlanders  (1/.) 
Scovell,  Thornton  Lieut.  63rd  Regt. 

ScKriiven,  Jolm  Lt.-Cul.  Uomuit.  R.S.Mid.Mil. 
Scrymgour,  Wm.  Oftpt.  R.N.  (II.) 

Seatield,  J.  C.  Eahl  of  late  R.N. 

Seaman,  W.  C.  MD.  Surg.  M^.  72nd  High. 
•  floAton,  John,  Lobd,  GCB.  GO1I0.  OCT. 

Field  Marshal,  Col.  2ncl  Life  Goards 

Col.  in  Chief  Rifle  Brigade  (lA) 
8«ftoii,  W.  P.  Easx,  of  Capt  l«te 

Grenadier  Gda.  (21.) 
Selwyn,  J.  H.  Capt  R.N.  (II.) 

Settie,  11.  T.     Cai*i.  uud  Adj.  R.  Sussex  Mil. 

Art.  (I/.) 

Seymour,  Francis,  CB.  Col.  Sco.  Fus.  Gds. 
Suymoor,  F.  Beauohamp  P.  CB.     Capt  B.N. 


Seymour,  F.  IL  A.  Capt.  Rifle  Brigade 

S^mour,  F.  Hugh  G.  Major>Gai. 
Seymour,  Leopold  R«  Lieut.  Gren.  Gds.  (1/.) 
Seymour,  W.  F.  Capt  Colds.  Gds.  (1/.) 

Shadforth,  Henry  General  (U.) 

Sbanka,  Hemdqr  H.  Esq.  Se  .  U  N. 

Shanks,  J.  G.      Ist  Lt  Roy.  Mar.  Lt  Inf.  (li. 
Sharp,  J.  H.    Lt  17th  Snney  Rifle  Vols.  (1/, 
Sharpo,  M.  S.       C^pt.  4th  King's  Own  (11 
Shawe,  C.  Aug.    Liettt-<3bn.  Col.  7ith  m^hs. 

Lieut  97tl\  Regt.  (li.) 
Mi4.bteR.H.  CMi. 
Lieut  late  2ndW.  I.  Regt 
Mj^or-Qw. 


Shawe,  J.  W. 
Sbollleld,  Robl 

Shell,  John 

Shell,  iSftr  Justin,  KCB.  KLS, 

H.M.  Ben.  Army^li.) 
Hbdls,  V.  C.        Oi^.  late  11th  Hussaw  <1JL) 
Slielley,  Charles  Capt  Sco.  Fns.  Gda. 

Sherer,  Moyle  Major  unatt. 

Sherson,  Alex.  Nimell         CML  maM,  (li.) 


Shipley,  W.  D. 


Cipt.  58th  lU|f.  m  8w. 
Cape  Of  Good  Hope  (1^.) 
Shirley,     OB.  (1/.) 
Shirreff,  R.  D.  F.  Lieut.  8th  or  Kingfs 

Shore,  Bon.  G.  J.  Lieut.  Sco.  Puju.  Gds.  (1/.) 
Showen,  Chas.  Lionel  Maj  .latel 4th Beng. N.L 
ShrewsburyaadlMbot.EARLof.CB.  Vice-Adm. 
Shnbrirk,  T.  Gen.  Bengal  Lt.  Cav.  (\  1.) 

Shuokburgh,  Sir  Francis  R.  Bart,  F.  R.S.  Dep, 

Lloiit  of  Vsr»l<& 
Shuekburgh,  G.  T.Fiailo,  Maj.lriteSco.F.Gds, 
Sibome,  H.  T.  Capt.  R.E.  (1/.) 

Sibthorp,  C.  0.  W.  CapiL  late  Itt  Ongi. 
Sidley,  H.  Edm.  de  Burgb,  CoL  (ttt) 

50th  Regt.  (11.) 
Silk,  Geo.  C.  Lieut.  S.  Middl.  Rifle  Vols.  (1/.) 
StililiMii,  C.  R.  Capt.  late  Q.  0.  L.  I.  Mil. 
Simpwn,  G.  W.  Y.  Col.  R.A.  Madras  (U  ) 
Simpj»on,R,Uamilton  Cap.  &Paym.2d  (Queen's 
Sindair,  i9»r  John  G,  Bart*  Adttirftl 
Sinclair , W , Tb omaoiifEiq.   h.p.Dep.Com .Gon. 

Capt.  B.N.  (IJ.) 
Maj.-Gen.  (rot  MI  pay) 

Lioat  late  H.M.  5th  Bong. 


au 


Singer,  Moi 
Singleton,  John 

11th  Regt. 
Sitwcll,  H.  C. 

L.  Cav.  (IL) 
Sitwell,  H.  S. 
Skinner,  T.  IT. 
Skinner,  Thos. 


Lieut.  R.E. 
Lieut.  8th  or  King's 
Migor  late  Gpylon  Rities 
Skipton  S.  S.  UD.  AMlrt.aQitt.78fhHigh.(lf.) 
Skipwith,  Georgo        imoy llth  Dopftt  Bfttt 

Preston  {11.} 
Skyring,  Chas.  Fraaois  Col.  R.E. 


Slacke,  W.  R. 
Slade,  Alex.  F.  A. 
Slade,  Charles  G. 
Slade,  William  H. 
Sladcn,  Joseph 
Sleigh,  iStV  J.  W.  KCB, 

Lancers  (1/.) 
Slessor,  E.  A. 
Sloper,  N.  W. 
Smart,  Robt.  KH. 
Smith,  A.  MD. 

Ai-mv  Med.  Dep. 
Smith,  Astloy  C. 
Smith,  F.  Harrison 
Smith,  Felix  V. 
Smithy  Gerrard 


Lieut  R.E. 

Capt.inOfh  -Regt.  (U  ) 

Capt.  lliilo  Brig.  (1/.) 
Major-Gen.  R.E, 
Limit.  Royal  Art.  (1/.) 
Gen.  Col.  9th 

Meut.  Roy.  Art.  (1/.) 
Capt  R.  Wata  Mil, 
Rear- Admiral  (1/.) 
late  Dinetor-Oeneru 

Capt  26th  Regt.  (1/.) 
Connir.  RN.  (IL) 

Capt.  hite  2nd  Dr.  Gds. 
Capt  Sco.  Fua.  Gda. 
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SnUth,  H.  G.  Lieut.  R.  E.  Madras  (1/.) 

Smith,  H.  Fowl.  MD.  Staff-Surgeon  (1/.) 
Smitii,  Hy.  Porter  Lieut,  li.p.  Rifle  Brig.  (1  /.) 
Smith,  Jame^  Webber,  C. B.  CoL  unatt. 

ADC,  to  the  Qactii 
Smith,  Jervoiseb  OH»t.  Roy.  Edmonton  Rifles 
Smith,  Jno.  IL  Lieut.  Roy.  Engrs.  (1/.) 

Smith,  John  Louis  M^.-Ueii.  (ret.)  B.A. 
Smith,  mr  J.  M.  Ftfsderlo,  KH.  Ueat-OMi. 

Col.  Commanflant  R.E. 


27 

Col.  Colda.  Q<b. 


Smitii,  Joshua  Siounonda 
Smith.  J.  W. 

Smith,  Percy  G«  L. 
Smith,  Rob.  M. 
Smith,  Seymour  Spencer 
Smith,  Thomas,  Esq. 
Smith,  TboB.  Chariton 


JMiyor-Gen.  (1/.) 
lifc  Royals  (1^) 
Capt.  R.E.h/.) 
Lieut.  R.E.  {ll.) 
Lieut  R.N.  (1^.) 
Army  Agent 
Col.  unatt.  Tl/.J 

Smitii,  Wm.  Lea  Lieut.  13th  Light  luXry.  (1/.) 
Smitii,  W.  Lieut.  h.p.  R.  Art  DriTers 

Smith,  W.  Sydney  Rear-Adm. 
Smyth,  Henry,  CB.  Col.  76th  Regt.  ill.) 
Smyth,  Henry  Augustus  Oapt  RJL  (1/.) 
Smyth,  J.  G.  Ool.  2nd  West  York  Lt.  Inf.  MP. 
Smyth,  J.  H.  CB.  Lt.-Col.  K.  A.  Bengai  (H.) 
Smyth,  J.  M.  Capt.  (ret.)  10th  Regt.  (1/.) 
Smyth,  Jamei  S.  Limt.  68rd  Regt. 

Smythe,  Wm.  Jaa.  Col.  Rj\.. 

Sole,  H.  W.  Capt.  5th  West  York  Militia  (li.) 
Somen,  R.  J.  Capt,  11th  Hnmn 

Somerset,  Edw,  Artli.  Col.  h.p.  lualt. 

Attk.  (^ua.  Mas.-Gen.  Portsmouth 
Sondei,  O.  V.  Iiobd    0»pt.  Isto  R.  H.  €kbb 
Solhoby,  Edward     CB.  Capt.  R.N. 

ADC.  to  the  Qmm» 
Botheby,  F.  E.  Capt.  Rifle  Brig.  (IZ.) 

Sotheby,  F.  S.  OB.      Lt-CoU  (nt)  Bmgftl 

Art  (1/.) 

Spearman,  H.  R.  Lieut.  91st  Regt. 

Spdldlng,  OarUsle  Lt-Ool.  b.p.  32nd  Regt. 
Spain,  Arch.  Alex.  Gapt.  Sco.  Fus.  Gds. 
Sponoer,  Hon.  J.  W.  S.  Capt  R.N. 

Spencer,  Em,  R.  C.  H,  Col.  (ret.)  R.A. 
Spicer,  Henry  Capt  lato  ithRojal 

Middl.  MU.  (1/.) 
Spioer,  R.  W.  Capt  late  16th  Lanoers 

Spink,  John,  KH.  Litlit.-a8a.Col.2iid<)neeii1i 

Royals  (li.) 
Stace,  W.  8.  Capt.  R.E. 

Staoey,  Qeoige,  Eiq.  Ofdn.  Dep. 

Staccy,  J.  W.  Eiq.  Gink  ContlMfcBranoh  (1/.) 
Stack,  Nath.  M,  Mi^.-Gen. 
Stanhope,9ir  Edwin  FjSlJtatt.  Capt.  R.N.(1/.) 
Stanhope,  H.  Yice-Admiral 
Stanhope,  Philip  Spencer  Lieut.-Gen.  (1/.) 
Stanhope,  Walter  T.  S.  Capt  Ist  West 

York  Yeo.  Cav.  {II.) 
Stanley,  C.  E.  H.        Lieut.  Gren.  Gds.  (1/.) 
Stanley,  Fras.  S.        Comet  R.  H.  Gds.  lllS 
Stanley,  Bon,  Fred.  A.     Oapt.  Gr.  Gds.  (1/.) 
Stanley,  non.  J.  C«  Capt.  Gr.  Gds. 

Stanton,  Wm.  Commr.  R.N.  (1^) 

Stapleton,  F.  G.  Capt.  S8rd  Regt. 

Stopylton,  G.  G.  C.  Lt.-Col.  32d  Light  Inf.  (1/.) 
Staunton,  Geo.  Ool. (rotJi.p.)GapeMount Rifles 
Staveley,  Edmund  Liaut.  R.A.  (1/.) 

Stawell,  W.  St.  L.  Aloook      Li-Col.  Nodi 

Cork  RifltK  M.) 
Steele,  Aug.  F.  Lt-Col.  &th  Roy.  Lancers  ^1/.) 


Major.-Gen.  R.)|^ 
Capt.  2nd  Refilt 


Steele,  T.  Montague,  CB. 

AM,  lotjUQiMvn 
Stehelin,  Ban.  Spioer 
Stephens.  F.S.  M. 

Middl.  Ritics 
Stephenson,  B.  C.  Lieut  2nd  R.  Middl.  Mil. 
Stephenson,  F.  C.  CB.  Col.  S.  F.  Gds.  (1/.) 
Stephenson,  H.  J.         Capt.  late  18th  Royal 

Iridi  let  Sniregr  Rifle  vohriileift 
Stephenson,  S.  V.  Capt.  Sco.  Fus.  Gds. 

Stepney,  A.  St.  G.  H.  CB.  Col.  Colds.  Gd8.(l/.) 
Stepney,  S.  Cowell.  KH.        Utttt.-Col.  late 

Colds.  Gds.  (1/.) 
Stevens,  J.Harvey  Mi^or-General  R.M.  L.L(1/.) 
Stevens,  Wm.  Capt  67th  Regt.  (1/.) 

StefBUMB,  Hen*  lient.  6th  Inns.  Drags. 
Stevenson,  Thos.  Paym.  late  7th  Dr.  Gds. 
Stevenson,  W.  G.  Liout  late  Soo.  Fus.  Gds. 
Steward,  Edwin  A.  T.  ]li4.21ttR.N.B. 

Fus.  00 

Stewart,  D.  S.  Capt.  late  11th  Hussars 

Stewart,  R.C.  Capt.Ute  8tii]fad.LlghtCaT.(i;.) 
Stewart,  R.  C.  Mig.  35th  Roy.  Sus.  Regt.  (l^.) 
Stewart,  R.  F.  S.    Lieut,  late  Scot  Fus.  Gds. 
Stewart,  Sir  Houston,  KCB.  Adm. 
Stiriing,  J.  8.  Capt.  Royal  Art.  (1/,) 

Stirling,  P.  M.  Lieut,  (ret.)  Madras  Army 
Stirling,  W.  Major  Royal  Art.  (1/.) 

Stockonitrom,  SHr  A.  BaH*      Oapt,  h.p.  Roy. 

CorsicanBMiflfl(l/.) 
Stone,  C.  J.  fins,  late  24th  Regt. 

Stoney,  F.  8.  Liant.  Royal  Art  (1/.) 

Stopford,  James  J.  Rear.  Adm.  (1/.) 

Stopford,  Richard  H.  Capt.  R.N. 

Storer,  Arthur  T.  Lieut  R.E. 

Storks,  Sir  Henry  K.  KCB.    Maj..Gen.  I«oid 

High  Commissioner  Ionian  Is!an(]<t 
Stourton,  Mannaduke        Ens.  8th  or  King's 
StoTin,  Sir  Fredoribk,  OCR.  KCMO.  Qon.  Cot. 

88rd  Regt.  (U) 
Stow,  Harry  Col.  (ret)  R.A.  (li.) 

Straoey,  Edw.  J.      Lt.-CoL  lato  Soot  Fua. 

Gds.  (1/.) 

Stracey,  Henry  H.  D.  Capt»  Scot.  Fus.  Gds. 
Strahan,  William  Lieut.  R,A. 

Strange,  A.FRAS.  U.-ODl*htoH.M.7fhlfad. 
Cav.  (1/.) 

Strange,  C.  J.  Major  R.A.  (1/.) 

Strange,  H.  F.  CR.  Col.  Roy.  Art.  (1  /.) 

Strangways,  W.  A.  F.  Capt.  R.H.  Art 

Stratford,  Robert  Ens.  Slst  K.  L.  Inf. 

Streathfield,  Cbas.  Ogle  Maj.-Gen.  R.E.  (1/.) 
Strickland,  Edw.  Dep.  Com.  Gen.  (1/.) 

Strong.  Clem.  W.  Lt.-Col.  Colds.  Gds.  (H.) 
Stuart, Charles  Maj.-Gen.  h.p.  Ceyl.  Riflee(lL) 
Stuart,  J.  F.  D.  Criobton     l4.-Col.  (ret.)  Or, 

Gds.  MP.  (It) 
Stuart,  Ramsay  Lieut  94th  Regt 

Stuart,  Wm.  Jaa.         Major  Roy.  Eng.  (1/.) 
Stuart,  Wm.  Tyler        d^t,  17th  Regt.  (II.) 
Studd,  Edward  Mi^jor-Qenend 
Sturdy,  James  Billow  Stowatdaon    C«pt.  60i 

Lancaahiro  ArtiH«9  Tolunteen 
Sturgeon,  Chas.  Ens.  lato  2ith  Kegb. 

Sturt,  C.  N.       Lt.-Col.  Gr.  GWa.  H.P.  CVL^ 
Styan,  Arthur       Capt  Qtteea*B"Wei*muwu« 

Rifle  Volunteers  (IM  ^  «^  t  ♦  -r^^ 

Sulivan,  G.  A.  J.       Col.  C«>M  ^ 
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Major-Gen. 
Ifftj.  itintt.  Bomujk 


SnUiTan,  Wm.  CB. 
SaUtetfamd,  Edwnid 

Mas.  Woolwich 
Sutton,  John  Major  late  47tb  Regt. 

Satton,  W.  CB.  Col.  Sl«t  Begt. 

Swan,  J.  Peroiral  Capt  8 id  Hoy.  Middl.  Mil. 
Swann,  Jno,  S,  Capt.  22n(l  Regt.  (1/.) 

Sweney,  Mark  II.  Capt.  R.N.  Green w.  Hoep. 
Sweny,  JoLn  C.  Capt.  dlst  Regt. 

Swinburne,  C.  H.  Rear- Admiral  (1/.) 

Swindleiy,  J.  £.  Magor  QVa  Inns.  Drags.  (1/.) 
Swinagr,  Om.  .Gen.  B.  A.  Bengal  (ll.) 
Swinfi-n,  F.  H,  Major  5th  Dr.  G.ls, 

Sykes,  F.  H.  Capt  late  11th  ilusaars 

Sykes,  Wm.  Chapkin  to  tha  Fcowes  (1/.) 
Jjrkes,  ^V.  II.  FR8.    Col.  (ret)  Bom.  Awiy 

MP.  (li.) 

Symonds,  T.  £.  CSommr.  R.N.  (IL) 

Sjaumt,  O.  B.  H.  Uonk.  Boy.  Avt. 

Tabuteau,  A.  O.  Capt.  93rd  Highlanders 
Talbot.  C.  R.  M.  Esq.  Dep.  Lieut. 

Talbot,  Hon.  W.  U     CtaoL  h.p.  21al  &.N.B. 
Fua.  (li.) 

Taanflr*  Edward  CnL  8th  or  King's 

Tate,  Jas.  Roddam  Paym.  R.N.  (1/.) 

T^am,  Edward  Capt.  R.N. 

Tattnall,  R.  C.  Commr.  R,N.  (11.) 

Taylor,  Arthur  JoMph  Col.  R.A. 

Taylor,  Brook  Major-Gen.  Comg.  Ist 

Inf.  Brigd.  Aldersliot 
Taylor,  Sir  H.  G.  A.  KOB.    Oan.  H.  M .  Had. 

Army  (H.) 

Taylor,  J.  M'K.      U.-GoL  H.  M.  2nd  Bomb. 
LkCav. 

Ikylor,  R.  C.  H.  CB.    Col  AHirt.  A4j«  Gen. 

Dover 

.  Tayiur/ihoa.  Matt  Hig..Gen.  H.M.  Bengal 
,  Anny(U) 

Teesdale,  Henry  Qooiye  Col.  R.H  A. 

Teevan,  Alfred  Kna.  6th  Regt.  (1/.) 

Teefaa,  Geo.  J.  Lieut.  94th  Regt. 

Teevan,  Henry  Ensign  75th  Regt  (1 ' ) 

Tempest,  A.  C.  ,    Capt.  11th  Hussars 

Tempeal*  Lord  A.  F.  0.  W.  Tana  Lt.>OoK 

late  Sco.  Fus.  Gds. 
Tempest,  Thoe.  R.  P.   Col,  (ret.)  23rd  Royal 

waifh  Foaillen 
Temple,  Grenville  M.  Lieut.  R.N.  (1/.) 

Tompleman.  A.  Capt.  21st  R.N.B.  Fu«.  (1/.) 
Teu3h-Hecker,  C.  II.  Col,  Cav.  Dep. 

Maidstone  (1/.) 
Thelluson,  A.  G.  B.     Major  late  Colds.  Gds. 
Theuger,  Hon,  C.  W.  Major  6th  Inns.Dra.  (11.) 
ThesigMT,  Bon,.  ¥nd.  A*  Lioat.-Col. 

95th  Regt.  (1/.) 
Thouuus  H.  J.    Lt-Col.  (ret.)  Roy.  Art.  (U.) 
Thooiaa,  Jooelyn  H.W.  Lt.  Seo.Fiia.Gds.(l/.) 
Thompson,  Chas.  Wm*        Col.  7th  Drs.  Gds. 
Thompson,  Daniel  Capt.  67th  Regt. 

Thompson,  P.  S.  Lt.  Col.  14th  Huss.  (I  /.) 
Thempaon,  R.  T.  Lieut.  56th  Regt. 

Thomson,  Francis  Ringler  Maj.-Gen.  R.E. 
Thomstiu,  Harry  Gen.  H.M.  Beng.  Army  (1^.) 
ThomMm,  R.  Kennedy  Lient,  R.N. 

Thomson ,  T? .  T .  Mljor  late  lit.  Drag.  Gds. 
Thomdike,  Dauiel  Col.  R  Jl, 

TbMnton,  Wm,  CoU  (ret.)  Gren.  Gda. 


Thorold,  George  E.      Col.  (ret.  f.p.)  Lt-Col* 

Kent  Rifle  Yob.  Qi.) 
Thring,  J.  E,  Major  R.A.  (1/.) 

ihursby,  Jas.  L.  Capt  22nd  Regt.  {U.) 
Thursby,  Riefa.  H.  Capt.  Colda.  Gds. 

Thynne,  Alfred  W.  Capt.  Gr.  Gds.  (1/.) 

Tidy,  T.  H.  Col.  unatt.  Asst.  Adj.  Gen. 

Tinkler,  W.  A.  late  Hon.  Corps  Gen.-at-Anns 
Tipping,  Alfred  lieut-Col.  late  Gren.  Gds. 
Tireman,  Hy.  Stephen  Major  (ret.)  R.A. 
Tobin,  Jos.  Webbe  Gen.  Col.  Com.  R.A. 
Tollemache,WmUUig.  Capt.  late  2nd  LifeGds. 
Tollnor,  W.  M.  Lieut.  R.  A.  (l/.) 

Tomkin&on,  £.     Lt.-Col.  late  8th  Huss.  Cav. 

Depot,  Canterbury 
Tomline,  G.  Col.  N.  Line.  Mil. 

Tomline,  Wm.  Capt.  UA&  10th  Hussars  {U.) 
Torrens,  R.  H.  Comet  late  2nd  Drag.  Gd^ 
Torriauu,  C.  E.  Capt.  Roy.  Art.  (li.) 

Tottenham,  Charles  James     Lt.  Col,  Denbigh 

Yeo,  Cav.  Capt,  late  2nd  Lite  Gds,  {IL) 
Tottenham,  C.  G.      Lt.-Col.  Scots  Fus,  Gds. 
Toulmin,  Augi«  Esq.    late  H.E.LC.  Sea  Ser. 
Tower,  H.  Lt.-Col.  Colds.  Gds, 

Townaend,  H.  J.  Steplieiu  T,    Lleat.  hrte  2nd 

Life  ( IiKir<^3 

Townshcnd,  liy.  Dive      Miy..Gan,  CoL  25th 
Regt.  (1/.) 

Townsbend,  John  Maiuiuis  Rear  Adm.  (1^) 
Tracey,  Harry  A.  Lieut,  Roy.  Art.  {\L) 

Travera,  F.  S.  Capt.  tiuLli  Royal' Rifles  {ll.J 
Tnmn,  H.  F.  Kaq.  D.  A.  Storekeeper 

Travers,  J.O.  Lt.-Col.  Asst,Adj.Gen.!t.M.  L.T. 
Trefuaig, Hon.  W.R.  Capt.  Scots  Fus.Gda.  (1/.) 
Tremayneb  Arthur  Lt-Col.  late  19th  Lt.  Dr». 
Trench,  C.  Lieut.  R.A.  (1/.) 

Trench,  Hon,  W.  Le  Poer  Capt.  K.E.  (1/.) 
Trevelyan,  H.  A.  Mi^or  7th  Hussars 

Trevelyan,  J  as.  Hanington  Lieut.-Col .  un  att» 
Trevor,  G,  H.  Lieut.  R,  A.  Madraa 

Trevor,  W.  C.  Major  14th  Regt.  {11.) 

Tritton,  F.  B.    Migor  fith  DepAt  Bait.  lale  of 
Wight 

Trollope,  Chas.  CB.  Maj.-Gen. 
Tronhridge,  Sir  T.  St.  Y.  H.  £aH,  CK  Cot. 
h.  p.  22nd  Regt.  Dep.  A^.  Gen.  JLH.C, 

to  ike  Queen  (IL) 
Tron8dell.W.G.MD. 
Light  Inf.  (1/.) 

Tn-doll,  Bote! 
Trjun,  R. 

Tucker,  Sir  Edw.  QCB. 
Tudor,  John 
Tuite,  Hugh  Manley 
TUlilMrdine,  Mamivisof 

Guards  (1 L) 
TuUoch,  Sir  Alex.  Murray,  K.C.B.  Mai.-aen. 

(1/.) 

TuUoh,  Alex.  Col.  R.A.  Dir.  of  Ord.  <ll,) 
Tupper,  Chas.  Wm.  Capt.  late  K.O.L.T.  Mil, 
Tupper,  De  Vic  Capt.  bthor  King's  (I/,) 
Tupper,  D.  W.  Major  50th  Regt.  (I/.) 

TurnbuU,  Edw.  Dep.  A,  Com.  Ccn.  (11.) 
Tumbull,  a.  A.  Saig.  6th  Inuis.  Dra.  (1^) 
Tamer,  Chat.      AMlit.*8nig.  late  9tii  Bei^. 

Light  Cavahy  (U) 
Turner,  C.  H.  Capt.  Ute  Gren.  Gds. 

Tanier,Geo.Eaq.  MlaterShipwr.Woolwich(i;.) 


Sttig..Haj.  13th 

Maj.-Qen. 
Capt.  Rifle  Brig. 

Adm. 
Capt.  R.X.  (1/.) 

Major- Gen. 
Ueat.  Soots  Foa. 
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Turner,  Sir  George,  KCB.    Lieat.-Gen.  R.A. 

Col.  Commandant  (1/.) 
Turner,  Goo.  H.  Lieut.  50th  Regt.  (ll.) 

Turner,  Henry  AMUt.-Surg.  Sco.  Fus.  Uds.  ^ 
Turner,  H,  S.  Capt.  Oilth  Kegt.  (ll.) 

Turner,  James  Trench  Lieut.  78rd  Regt.  (1/.)  I 
Tumor,  George,     Lieut.  2nd  Queen's  Rovnh  ' 
TuyU,  Sir  Wm.  KCU.      Gen.  Col.  7tb  Hus. 
Tweedie,  Miehael  Gipt.  h.  p,  R.A. 

Twemlow,  Geo.  ]i:^..Gen.  R.A.  Bengal  (1/.) 
Twjford,  A.  F*  Lieut.  76th  Regt.  (1^) 

Twyford,  H.  Capt.  86th  Regt.  (1/.) 

Twynam,  P.  A.  A.       Capt.  15th  Regt.  Dep.-  [ 
Asst.  Quarterouwter'General,  Alderehot  (1 1^,)  i 
T^lden,  John  Col.  (ret)  R.A.  (1/.) 

Tyiee,  Alfred  Col.  (ret.)  R.A.  (1/.) 

Tyler,  C.J.  Capt.  R.A.  (U.) 

Tyler,  £.  S.  Oapt.  Royal  Engs.  (II.) 

*fyma,  F.  S.  D.     Lieut,  late  4th  Drag.  Ode. 

Uffington,  W.  A.  F,  Viscou.nx  Capt.  Gr.  Gds. 
Upton,  JBw,  Arthur  Mi^ox^eneml  (1^) 
Upton,  Hon.  Geo.  Fred.  CB.  ]Iigov-Oen» 

Col.  60th  Royal  Riflea  {ll.) 
Underwood,  G.  A.    Lt.-Col.  (ret.)  Mad.  Art. 
Underwood, J.  J,  Lt.«Col. (ret.) Mad. Eng. (H.) 
Ui^uhwty  J.  H.        Lieut.  Roj.  Eage.  {II.) 

Vaoher,  F.  S.  Bt.-M^or  33rd  Regt.  (1/.) 
Valpy,  Ant.  B.  Capt.  R.N.  (U.) 

Van-Straubcnzie,  F.  Major  13th  Lt.  Int  (11.) 
Twlo,  George  Maj.  h.p.  R.  M.  L.  L  (U  ) 
ViUHsall,  Rawdon  J.  P.  Col.  unatt.  (1/.) 

Vaughan,  J.  F.  Lt.-Col.  R.  Mon.  L.  I.  Mil. 
Ventry ,  T.  T.  A.  Lord  Capt.  li.  p.  48rd  Regt. 
yeirek»,  Hon.  S.  P.  Major*CoiiiiiUHidaiit 

Limprif'Tt  Artiller)'  Militia 
Veruou,  BuuaLer  Henry        Capt.  unatt. *(1/.) 
Yemon, G.  A.       Lieut.-Col.  kto  Colds.  Gds. 

T.i(«nt.-Col.  Staffordshire  Rifle  Vols. 
VerscUoyle,  H.  W.     Lt.-Col.  Gren.  Gds.  (il.) 
Verlue,  James       Capt.  R.  B.  Madns  (1/.) 
Vc.M  V,  Geo.  Hy.  ^^:ljo^  R.A. 

Vicars,  H.  J.  A.  Capt.  18th  Roy.  Irish  (1/.) 
Vigors,  Horatio  Nelson  Ab^or^Oen.  (1/.) 
Villiers,  Ernest  Lieut.  43rd  Light  Inf. 

ViUiers,  Hon.  Fred.  W.  C,     Capt.  late  Colds. 

Guards  (1/.) 
Yjner,  R.  C.  de  Grey      Lieut.  Gr.  Gds.  (1^) 
VvH«',  (t.  Howard      Col.  (ret.)  2nd  Life  Gds. 
Vyvyan,  W.  C.  Ens.  late  4tU  K.  O.  (1/.) 

Wade,  Hamlet  Coote,  CB.  CoL  late 

lath  Regt.  (1/.) 
yTade,  John  Peter     lii^or  (rat.)  Beog.  Anoy 

(1/.) 

Wade,  Seaton  Surg.  R.N.  (1/.) 

Wadman,  A.  J.  P*  Capt.  King's  Drag.  Guards 

Wahab,  H.  J.  Capt.  and  Paym.  d4th  Regt. 
AVaite,  J.  F.  S.  Lieut.  Fife  Artillery  (1/.) 
Wake,  R.  W.  Lt.-Col.  h.p.  Roy.  Afr.  Corps 
liV'akeman,  W.  A.  J.  Lieut.  2nd  Roy.  Chesli. 
Mil.  (1/.) 

AValo,  Henrv  J.  Lieut,  late  2nd  Drags. 

Walford,  IL  II.  Lieut.  Queen's  Wwtr. 

Riflo  Vols.  (1^.) 
Walhowe^  Bdwaid       Capt.  late  IM  Regt. 


Walker,  Bethune  James  Lieut.  R.N. 

Walker,  C.  P.  Beauchamp,  CB.        Col.  2nd 

Drag.  Guanls  (1/.) 
Walker,  D.  Corrie  Lieut.  Roy.  Engs.  (1/.) 
Walker,  Edw.  Lieut.  2l8t  R.  N.  B.  Fus,  (1/.) 
Walker,  G.  G.  Major  Dumfries  Mfi.  Q.(,y 
Walker,  Sir  Geo.  R.  Bart.  Capt.  h.p.  unatt. 
Walker,  Hercules  Major  RiHe  Brigade 

Walker  John  Capt.  lata  6<Nh  Regt  (ll.) 
Walker,  John,  Esq.  Geognpher  East 

India  Office 

Walker,  S.         Lieut.-Col.  Q.  O.  L.  Inf.  Mil. 

Walker,  Wm.  Capt.  late  69th  Regt.  Prof,  of 
Mil.  Adminifltmtkniy  Staff  College^  Sand- 
hurst (ll.) 

Wallace,  Sir  Jas.  Maxwell,  KH*  LU-Gen. 

Col.  17th  Lanoen  (1^.) 
Wallace,  Peter  M.  Lieut.-Gen.  R.A. 

Wallaee,  Sir  W.  T.  F.  Btul.      Lt.-Col.  (ret.) 

Grrii.  G.la. 

Waller,  Geo.  H.  Capt.  7th  Royal  Fus.  (1/.) 
Wallington,  J.  C.  Major  late  im  Brnman  (ll.) 
Walmisley,  J.  R.  L.       Ca|^t,  late  Hon*  Art. 

Comp.  (ll.) 

Capt.  6tU  Northum.  Fus. 

Col.  R.E.  (1/.) 
Vice  Admiral 
Capt.  late  1st  Life  Gds. 
Walton,  Wm.  Lotelaoe  Lieut. -General 

Col.  5th  Northumberland  Fus.  (1/.) 


Walpole,  Horatio 
Walpole,  John 

Walpole,  Wm. 
Walsh,  Arthur 


VN'atwyn,  Jas.  H. 
Ward,  Edw. 

Ward,  H. 
Ward,  John 
Ward,  John 
Ward,  John  Ross 
Ward.  Thos.  Lett 
Ward,  W.  F. 


Lieut.  23rd  R.  W.  Fus. 

Capt  R.B. 

Cept.  (ret.)  Bengal  Army 
Commr.  B.N.  (1/.) 
Lt-Col.  late  96tfa  Regt. 
Capt.  R.  N.  (1/.) 
Commr.  R.N.  (1/.) 
Capt.  late  Royal  Merioneth 


Rifles 

Wurdo,  C.  KH.  Admiral 
Wardo,  O.  A.  M.  Lieut.  R.  A.  Bengal 

Warde,  Edw.  Cfaas.  CB.  Col.  R.H.A.  (1 1.) 
Wardc,  Francis  M.-Gcn.  R.A. 

Wardell,  Wm.  Uy.    Lieut,  and  Paym.  late  R. 
Canadian  Riflee 


Col.  19th  Regt.  (It.) 
Miy.  2d  Roy.  Lane, 

Col.  Ist.  Roy.  Drag. 
Capt.  Kent  Art.  (1/.) 
Capt.  R.A.  lu.) 
Warre,  F.  Liciit.  late  East  Kent  Militia 

Warre,  Hy.  J.  CB.  CoL.  67th  Regt  (1/.) 
Warren,  Charles  Lieut  R,£. 

Warren,  W.  S.  Capt.  kte  Rifle  Bri|^e 

Washington,  John,  FRS.  Rear-Adni. 


Warden,  Robert 
Wardlaw,  James 
Rifles  (1/.) 
Wardlaw,  Robert 

Waring,  Walter  T, 
AVarlow.  T.  P. 


Watkius,  Lloyd  V. 
Waikhis,  T.  V. 

Watson,  Cha.s.  Edward 
Watson,  David  H. 
Watson,  David,  Esq. 
Watson,  Rupert  C. 
AVatt,  Jas.  Duff. 
!  Wayniouth,  Samuel 
Wel  l),  Thcodosius 
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HarM,Ooiiiiiiatidlng-iii-Cliief,  Ool.Gfen. 

Gda. 

Caldwell,  Chaiic:t  B.  Cax^t.  lato  66th  Regt. 
Oildwdl,  Henry,  CB.  Capt.  R.N. 

C'riMwr^ll,  WilliamChM.  Capt.  late  17th  Rt.(3/.) 
Calvert,  A.  M.  Capt  R.  H.  Ai-t. 

Campbell,  Ad.  J.  Lt.-Col.  late  16th  Regt 
Campbell,  Archibald  Col.  late  46tli  Regt. 
Campbell,  D.  L.  Lieut,  late  Oth  Lancers 

Cauipbell,  F,  A.  Capt.  R.N.  (3/.) 

Campbell,  Robert  Lieut.  K.X. 

Ca'inon,  Eflw.  8t.  L^er  Capt.  R.N. 

Caiiuou,  t'  rederick  Cumuu*.  R.N. 

Cardigan,  Jaa.  Tbos.  Earl  of,  KCB.  Lt-Gen. 

Col.  11th  Huaaars  (3^) 
Carey,  Lo  |kUiehant        Capt.  lato  66th  Kcgt. 
Carey,  Wm.  Outt.  R.A.  (9^.) 

Carmichaci,  On.  M.  CB.     Lt.-Oen.  Col.  20tb 

Hug.  (10*.) 

Canuichaol,  Geo.  Lynedoch  Major  95th  Regt. 
Carpenter,  C.  Lieut.  R.N. 

Castle,  William  Lanjfford    Rear-Adml.  (10s.) 
Cater,  B.  C.  Admiral 
Cautley,  .Sir  Proby  T.  KCB.   Col.  (ret.)  Bengal 
Art.  (3/.) 

Cavan.  P.  C.  Lieut.-Col.  late  aOth  Regt. 
Gave,  Lawience  Trent     Capt.  lale  54£  Regt 


Chalmcn,  P.  Esq. 
Cbaloner,  Tlioaum 
Cbambcrlaine,  W.  C. 

Cliambers,  MonUtguc 

Light  I.  iVL) 
Chapman,  J.  J. 
Charlewood,  K.  P. 
Charters,  8. 

Qb&tterton,  tHir  W.  A.  JiurL 
Cheere,  Jt^n 

Chetwodc,  R. 
Chiohestct-,  Uu>i.  Aug. 


Capt.  late  Srd  Dr.  Gds. 

Capt.  R.N. 
Capt.  R.N.  (pi.) 
Lieut.  h.p.  71at  High. 

Capt.  li.p.  K.A. 
Capt.  R.N.  (9/.) 
Major  h.p.  R.A. 
Deput^'Lt.  Cork 
Capt.  R.N.  (8/.) 
Col.  h.p.  3rd  Dr.  Gds. 
_  G.  C.  Lt.-Col.77th 

Regt.  (0/.) 

Christio,  S>.  Hunter,  Esq.  M.A.     late  Prof,  of 

Math.  Roy.  Mil.  Acad.  Woolwich 
Chriltiek  W.  J.  Capt.  late  Gr.  Gds. 

drnxdiill,  Zwd  Alfred,  MP. 

Lieut,  late  8dxd  Regt. 
Cliirke,  GeoJ^o  Calvert  Col. 

2nd  B.  N.  B.  Drags. 
Clarke,  M.  de  S.  M*K.  (i,  A.         Capt.  £Oth 


Regt.  (91.) 
Covering,  Sir  William 
MIL  (8^) 


Cleveland,  H.  Doj&S  of,  K(t.  Lieut.-Cireneral, 

Col.  late  IstDvxham  Mil. 
Cliuton.  Fred.  Col.  kite  Gr.  Gda.  (3/.) 

Clinton,  H.  CoL  (ret.)  11th  Uuasars 

Clinton,  Hen.  R.  Lieut.  Gren.  Gds.  (9/.) 
Cooks,  Philip  Reginald  Col.  late  R.A.  (3^) 
Colli u,  J.  Townacnd  Vice* Admiral 

Ceilings,  J .  E.  GoL  38rd  Regt.  (91.) 

Colvile,  Henry  Lieut.-Gen. 
Connop,  Richanl  Miy.-Gea.  (3^.) 

Conroy,  H.  G.  Cot.  late  Gteo.  Gda. 

Couk,  J.  G.     Com.  Mil  late  Ens.  53rd  Regt. 


Capt.  lateNorUmmh. 


Coolics,  George 
Cooper,  D.  S. 
Cooper,  Henry 
Cooper,  Leon  Morse 
Cooper,  Rob. 
Coote,  Robt. 
Corbctt,  William 
Cotton,  W.  Esq, 
Cox,  J.  W. 
Cracroft,  Pet  r  (  B. 
Croftou,  Johu  F.  . 

See.  War  OflBce 
Crole,  G.  S. 


Capt.  unatt.  (8f) 
Capt.  late  1st  B^yale 

Major- Gen. 
Col.  \inatt. 
SufK.  Itli  Dr.  Gds. 
Capt.  R.N.  (3/.) 
Major  late  52ud  Lt.  Inf. 
Deputy>Lieut.  Essex 
Lt.*Col.  13th  Lt.  lat  (9/.) 

Capt.  R.N.  (9/.) 
Miy.'Gen.  Mil.  Aast. 


Major  late  28tli  Regt. 
CoL  Commt.  Roy.  MiL 


Crutchlcy,  Charles 

Asylum  Chelsea  (3/.) 
Cunynghanio,  A.  A.  T.  CB.  Maj.-Gen. 
Cuppagc.  Alex.  Cornet  lute  4  th  Dr.  Gds. 
Cast,  Jlon.  *S'tr  E.  KCH.        Lieut.-Gen.  Col. 

16tli  Laucero  (3/.) 
Cnst,  Mon,  P.  F.       CoL  late  22d  Regt  (ZL) 


Admiral 
Col.  h.p.  71se 

Deputy  Lt. 


D'Aguihir,  H.  T.  Lt..CoL  Jala  Gfen.  Gda. 
Dalyell ,  Sir  W.  C.  C.  Bati,         Commr.  R.N. 

Green.  Hosp. 
Dashwood,  W.  B. 
Daufaency,  H.C.B.  CB. 

High.  Lt.  Inf.  (3/.) 
Davb,  »Str  Johu  F.  iktri,  KCB. 

Glouc.  (9/,) 

Dawc,  Charles  Ml^or  late  8tb  or  King^s 

Deacon,  11.  C.  Admiral 
Deaue,  H.  C.  Lient.  17tbRegt.  (m.) 

Dc  la  Chaumette,  H*  L.  Capt.  Paynur. 

Roy.  Art. 

Dcuison,  Sir  ^Y.  T.  KCB.  PRS.         Col.  R.E. 

Governor,  Madras 
Dennis,  M.  S.  T.  Lt.-Col.  h.p.  76th  Regt. 

DorvilCjAdulphus  Maj.-Gen.H.M.Madras  Army 
DeWinton,  C.  L.  Mi^or  16tli  Begt.  (9;.) 

Dicken,  H.  Pei-ry  Com.  R.N. 

Digby,  J.  A.         Lieut.. Col.  late  Gren.  Crds. 

Depty.oLleat.  E^wex 
lieut-Gen.  R.E.  (10«.) 

Capt.  R.N. 
Surgeon  E.N.  (3/.) 
Capt.  of  Invalida  lUyal 

Hospital,  Cli'^l^t  a 
Downshire,  MARviu is  of,  Col.  Boy.  S.  Dowtt  Mil. 
Drake,  Sir  T.  T.  F.  E.  Bart.    Dep.  Lt.  Devon, 

Major,  late  52nd  Lt.  Infeutry 
Drax,  J.  S.  W.  E.  Capt.  late  E. Kent  MiL 

MP.  (3/.) 

Drummoud,  H.  MD.  late  AaaU  bur,  lat 

0ruiJSl'nd!!^o«.Jai.lWbert,CB.  ^fj^^;^* 
ADC,  to  #7*e  ^e«i,  iWof  the  Adwxtru.U^ 


tKaney,  J.  Eeq. 
Dixon,  Charles 
Dixou,  Matthew 
Dobie,  Robert 
Dowman,  Johu 
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Dugmow,  W.V.J. 

Dundas,  P. 
Dunlop,  Hugh,  CB. 

PttBlM,  J.  A. 

Button,  Wm«  Holmes 
Dyer,  S.  U. 
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Capt  8tli  or  King's 
Col.  late  96th  Re^. 
Capt.  R.N.  (3^.) 
YioA^Admiral 
Col.  unatt. 
Capt.  8th  or  King's  (92.) 


Gan)bier,  G.  C, 
Clardiner,  J. 
Garforth,  W. 
GandiMii,  John 
Garrett,  E.  (b) 


Vice- Admiral 
Capt.  lato  5th  Drag.  Gds, 
Capt.  late  3rd  W.Y.Mil. 

Commr.  R.N. 

Commr.  R.N.  (3/.) 


Earle,  Wm.  Capt.  and  Adj.  Gren.  Gda, 

Ebury,  Loud  Oapt.  late  Flmt  Yeomanry 
Edwai-ds,  Rich.  Capt.  K.N. 

Edwards,  Sampson  Lieut.  R.N. 

£^rton,  Hon.  A.  P.  Lt-Col.  late  Gren.  Gds. 
E^out,  Eahl  of  Yice-Admirai  (3(.) 

Ellanborough,  Edward  Em  of  G.CB. 
E!H combe,  Tlugh  M.  Cnpt.  R.N. 

EUiot,  Sk  Charles,  KCB,  Viee>Admiral 
ElliB,  AtVtmt  Capt.  C^ren.  Chb.  (0/.) 

Ellis,  Robert  Capt.  Roy.  Vic.  H.C.  late  H.A.C. 
Elmlev,  Henry  ViscoUM  Caj)t.  1st  L.  GiU. 
Ehvc!*',  R.  II.  II.  E.  Ciipt.  late  12tli  Regt. 
Evans,  T.W.  Esq.  Dep.  Lieut.  Derby  MP.  (9/.) 
Evelyn,  G.  P.  Lt.-Col.  Ist  R.  Surrey  Mil.  (8/.) 
Everest,  Sir  Goo.  CB.  Col.  (ret.)  Bcoigal  Army 
Evenl^,  YiscoQinr  Col.  Cknmiit.  Hampdiirc 
Yeo.  (lOi.) 

Kwart,  C.  B.  Major  R.E. 

Bvavtr  David  Col.  (ret.)  Bengal  ArtOlery 
Ejna;  Hany,  CJi,  Capt.  B.N. 

Eabcr,  W.  Lt.  late  14th  Lt.  Drags. 

Fanahawe,  Edward  Gcnnys  Capt.  R.N. 

Fanner,  W.  R.  G.  Capt.  (ret.)  Gren.  Gds. 
FarquharaoUjF.  Lt.-Gen.H.M.Bomb.Army(l^.} 
Feilden,  O.  B.  CufL  78tb  Highlanden  (fii.) 
Feildine.  Ifon.  P.  B.  B.  Lt.-Col.  Colds.  Gds. 
Festing,  £.  R.  Capt  KE,(9L) 

Fiahbovmie,  Edm.  Ghudtner,  OB.   Chpt.  R.N. 

Fisher,  E.  R.  Capt.  (ret.)  4thR.I.D.  Gds.  (3/.) 
Fitzclareuce,  JJon.  Gt-orgc  Conmir.  R.N,  [SI.) 
Fitzgerald,  H.  (/.  '  Maj.  33rd  Regt. 
FitzHardinge,  Si,  Mou,  LoftD  M.  F.  F.  GCB. 
Admiral 

Fitsmayer,  James  W.  CB.  Ool.  B.A. 

Fitzwygram,  F.  W,  J.  Lt.-Col.  IStli  Huss. 
Fletcher,  E.  C.  Col.  h.p.  3rd  Drag.  Gds.  (3/.) 
Flood,  Wardan  Capt  late  Slat  Lt.  In. 

Foley,  T.  H.  Loed,      Lord-Lieut.  Co.  Wore. 

Capt.  Hon.  Corps  Gent. -at- Arms  (8/.) 
Forbes,  J.  A.       Lieut.-Col.  late  92nd  Higbs. 
Foster,  Thos.        Hijor-Gan.  Roj.  Eng.  (3/.) 
Fowke,  Francis  Capt.  R.E.  (91.) 

Fox,  Charles  Richard  Lieut.>Geueral  (3^.) 
FraaUen,  Bieb.  Lt.  late  1st  Life  Gds. 

Frascr,  Alexander  M.  Major-Gen. 
Fxaser,  Chas.  McKenzie  Col.  Koss.  Mil.  (ZL) 
Fnaer,  W.  M^or-Gen.  (ret.)  R.A.  (8/.) 
Fkaser,  Sir  Will.  Aug.  JSt,        0^.  late  lat 

L.  Gds. 

Frederick,  E.  CB,  Gen.  H.  M.  Bomb.  Army 
Freeland,  H.  W.  Esq.  Dep.  Lieut.  Sussex  (3/.) 
Freer,  .1.  H.  Major-Gen.  (ret.)  R.A. 

Frith,  Cockayne  Capt.  late  38th  Regt. 

Frith,  J.  G.  Esq.  late  Mid.  B.N.  (3/.) 

Fulford,  John  Capt.  B,N. 


Gage,      W,  H,  OOB.  GCH. 
ofthe  Fleet  (80 


Admiral 


Gaaooigne-Trench,  F.  C.  Capt.  late  6(ith  Rt. 
Gassiot-Sebastian,  Ueut.  B.N.  (9/.) 

Gaussen,  F.  C.  CapL  Herts  Mil.  (Zl.S 

Gawen ,  J .  C.  G.  Roberta  Admiral  (8/.) 

Gaynor,  B.  Capt.  late  99th  Rt. 

Geddes,  J.  O.  Lieut.-Col.  unatt. 

Gerard,  F.  Majm  I  aiic.  Hus. 

Gerard,  Sir  Rob.  T.  Barl,  LUCul.  Lauc.  Uus. 
Gibson,  J.  Brown,  ILD.  OB.  Dhr«  Gen.  ef  the 

Amiy  Med.  D^artmcnt 
Gibson ,  R.  Esq.  Capt.  late  28th  B^. 

Gibsone,  Jno.u.H.  lt^or*Gen. 
Gillum,  W.  J.  Major  unatt. 

Glen,  Joseph  Phys.-Gcn.  Bomb.  Army 

Goddard,A.Lethbridgo  Capt.R.AV iltsYeo.  Cav. 
God  man,  R.  Temple  Capt.  5th  Drag.  Gds.  (9/,) 
God  win ,  J  oh  u   Capt.  late  Bng.  Corps  Turicisb 

Contingent  (3^.) 
Goodenongh,  James  G.      Cemnnr,  B.N.  (81.) 
Gordon,  J .  W.  Col.  B.  E.  ADC.  (o 

(^leen  (3/.) 

Gordon,  G.  T.  Capt.  BJ7. 

Gordon,  James  Maj.-Gen.  R.E. 

Gordon,  Sam,  E.  Lieut.-Col.  R.A. 

Gordon,  Wm.  Lt.-CoLlate  25th  Begt. 

Gore,  James  A.  U^or  71st  High.  L.  In/. 
GosHot ,  A .  Major  (ret.)  R.A, 

Goeset,  Henry  Vice«Adml.  (81.) 

Grant,  A.  Oq^t.  lato  aist  Begt. 

Grant,  Duncan  Lieut.-Gen.  R.A .  (3/.) 

Grant,  John  Jas.  Lt.-CoL  Boy.  Can.  Billea 
Gray,  B«rtie  J.  Uent  late  Boy.  Afr.  Cnp9 
Gray,  C.  G.  lato  Liout.-Col. 

Gray,  R.  A.  late  Hon.  Corps  of  Gent-at-Arms 
Grey,  Hou.  Chailes  Lieut.-Gen.  Col.  3rd 

Buffs  (3/.) 

Grey,  Sir  Georcrc ,  KCB.    Capt. lato 53fd  Regt. 

Gov.  New  Zealand  (3/,) 
Grey,  Ralph  WilkbiB     Uettt-Ool.  IMti  MiddL 

Hi  fie  Vols. 

Griffith,  Henry  Darby,  CB.  Col.  2nd  B.  li.  B. 

Dngs.  ADO.  to  tft«  Qmc» 
Grosvenor,  Earl        Lt.-Col.  Queea%  WeeU 

minster  Rifle  Yols.  MP.  (9/.) 
Grover,  lim.  11.  M.  late  Chaplain  to  the 

Forces  (8{.) 

Gunnell,E.  H.  Commr.  R.N.  (10*.) 

Guntex,  Robert        Capt.  late  4th  Drag.  Gds. 

Haggard,  Thos,  T.  Major  R.A.  (m.) 

Hall,  G.  B.  Lt.  lato  19th  Lt.  Drags. 

Hall,  Henry  lAeut..CoL  (ret.)  Madfna Army 
Hall, Thos.  Lt-Cul.  unatt. 

ITallowpl),  Rdw.  Esq.  Deputy  Lt.  Middlesex 
Ualhburtuu,  Lord  J.  E.  G.  GCH.  Rr.-Adm. 
Halsey,lI.W.  R.W.  Esq.  Dep.  Lieut.  Sii^ex  (9/.) 
Halv,  Geo.  T.  LU-Col.  108th  <Madma 

Inf.)  (lOa.) 

HamUton,  A.  P.  Yioe-Admitnl  (81.) 

Hamilton,  Sir  C.  J.  J.  Itt.  CB*     Lt-Ool.  lato 

ScoU  Fus.  Gds.  iU) 
Hamilton,  H.  G.  CapL  JBUX,  (SI.) 

HamlltoP,  iStV J.  J.  A.  Lt.-09l.  late  89lb  Begt, 
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Uukd ,  George  S.  Cli.  Capt.  B.N.  j 

Haaa,  Geo.  W«ightiium        Limit.  R  J^.  (81.)  { 

Han1:ev,  11.  A.  Maj.-Gon.  nnatt. 

Hwimer,  H.  KH.  Col.  late  R.  U.  Gda. 

Buoonrty  GK  8.  Ei^.  Beptj.  Li«at.  of  Bodn 
RMOonrt,  Oct.  Yemoii  Vice- Admiral 

Hardinge,  Edward  Gomr.  R.N.  (9/.) 

Hardinge,  Hcnrj*  Lieut.- Col.  (ret.)  Rifle  Brig. 
Hardinge,  Richard,  KH.         Maj.-Gcn.  R.A* 
Hiifdwick,  J.  Esq.  DCL.      Dep^.  U.  Tower 
Hamletfl 

Han,  H.  J.  Oapt  4tli  W.  Yoile.  MU. 

Harris,  J.  B.  Capt.  late  24th  Rej^. 

Harrison,  Mev.  Oct,  Swale,  HA.  Chaplain  B.N. 
(31.) 

Harvey,  GtUmore  CSommr.  R.N.  (10«.) 

Harvey,  Thomas  Cnpt  R.N. 

Hawes,  A.  B.  Capi,  late  Beug.  Army 

Hawking,  lalielred  Capt. late  22nd  Regt. 

Hawkins,  F.  Capt.  late  89fh  liegt. 

Hawkins,  J.  S.  Lieut-Col.  R.B.  (3/.) 

Baworth,  B.  B.       Lfe..Ool.  fiSnd  Bait  Tork 

Art.  Vols.  (9/.) 
Hay,  C.  Murray      Lieut.-Gen.  Col.  91st  Reg. 

(3/.) 

Hay,  Jam&t  Beckford  Lewis  Ri-ai  -  Adm. 
Hay,  John  Baker  Porter  Rear-Adm. 
Hay,  Sir  John  C.  D.  AiJt.  CB.  Capt.  R.N.  M.P. 
Haygarth,  F.  Lt.-Col.  (i  t  t.)  Sen,  1  us. 
Heaton,  John  R.  Lt.-Col.  37th  Rogt.  (0/.) 
Hemery,  Clem.  Col.  Jovney  Mil. 

Henderson,  G.  W.  M.  Capt.  late  S.F.  Gd3.  (9/.) 
Henry,  Roht.  John  Capt.  lato  4th  R.I.  Dr.  Gda. 
Herbert,  ITon.  A.  W.  E.  M.    Lieut,  (ret.)  7th 
Buss.  (9/.) 

Hewes,  T.  O.  Capt.  R.N. 

Hibbert,  F.  D.  Capt.  R.  Bucks. Yeo.late  2d  Dgs. 
Hilton,  ThoB.  Capt.  late  19th  Regt. 

Hincks,  A.S.  Liout.  3rd  W.  I.  Rogt.  (9/.) 

Hodge,  Kdw.  C.  CB.     Col.  lato  4th  R.T.  Drag. 

Gds.  Com.  Cav.  Brigade,  Aldershot  (3/.) 
Holfiard,  R.  S.  Capt.  R.  Glouc.  Hussars 

and  Depty.  Lietit.  Co.  Glonr^.  f?,l.) 
Holland,  F.  Commr.  R.N. 

"BoopWf  R4.  Wheeler  Major  (ret.)  69th  Regt. 
Hope,  Arch.  WhUt-  M.  Gen.  (ret.)  U.A .  {^D 
Hope,  Sir  Jas.  KCB.  Rear-Admiral 
Hope,  Wm.  Lt,-Oo1.  CB.  71«t.  High .  Light 
Inf.  (9/.) 

Hore,  Thos.  Maj.-G«n.  (m.)  R.E. 

JlotUam,  Wm.  KH.  Vico-Adiuiral 
Jloustoun,  Wallace  Capt.  R.N. 

Howard,  JIo}i .  E,  Rear- Admiral 

Howorth,  Kd.  Lieut.-Col.  (ret.^  R.E. 

Hnbe,  SHr  Edwsfd  Lt.-C61.  late  8. 

Hants  Mil. 
Htimbley,  Wm.  Wellington  Waterloo 

Capt.  late  (Nil  Lanesfs 
Huasey,  Wm.  Ilayter      Capt.  Ute  26th  Regt. 
Hutchinson,  W.  B.  Clerk  R.N. 

Hutton,  P.  Capt.  R.N.  (3/.) 


Ingilby,  Wm.  Bates 
Irving,  Alex.  CB. 


Major.  Gen. 
Col.  R.A. 


Jack- on ,  .T.  Napper  Maj,'G«*i.C-)l.S<1W.I.Regt. 
James,  George  Col.  (ret.)  R.A. 

iamSB,  W.  M^or  late  86th  Regt. , 

Janvrin,  P.  Ensign  lato  2(Hh  Rcjilt.  '• 


Jar\'is,  tSir  Samuel  Raymond     Capt.  h.p.  7Ui 

Dngs.  Deply.  Lt.  Hants  (82.) 
J<  rvoise,  F.  J.  E.  Esq.  Depty.-Lt.  IT^nts  (St.) 
J<^nson,  Sir  H.  A.  £ari.   Oapt.  late  61st  Rt. 
Johnson,  Sit  H.  F.  F,  Barf,  iiMit.-OoL  h.p. 

5th  Pus. 

Johnson,  W.  S.  Lt.  late  83rd  Regt. 

Johnston,  James  Lt.-Col.  8th  Kings  (9/.) 
Johnston,  James  0.  Lieut.  R.N. 

Johnstone,  J.  Julius  Capt.  Gr.  Gds. 

Jt^nstone,  H.  Wedderbume  Capt,  R.N. 
Jones,  Hugh  M.  Lt.-OoL  78id  (9/.) 
Jones,  Oliver  J,  Capt,  R.N.  (9L) 

Jones,  R.  O.  Lieut.  R.  E.  (8<.) 

Jones,  Theohald  Vloe-Adiml. 

Keane,  Edward  CoLlatoGven* 

Gds.  (lOs.) 

Kell,  W.  O.  Oapt.  late  K.O.L.I.  Mil. 

Kelly,  Wm.  Capt.  R.N. 

Kennedy,  R.  Hartley  M.D.  (ret.)  Sux^g. 

Bon.  Army 
Keppel,  Fred.  Chas.      Lt.-Col.  Gr.  Gds.  (S/.) 
Kerr,  Rt  Hon.  Lord  Fred.  H.       Capt.  R.N. 
Ketr,  Will.  Daliymple,  MD.    Bmg,  R.N.  (Zl.) 
Kvy,  Astlcy  0.  CB.  Capt.  R.N. 

King,  Henry  Commr.  R.N, 
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Knox,  B.  W.       I.t.-Col.  late  Sco. Pus.  Gds. 

Major  R.  Bucks  Yeo. 

Lacoii,  TTcnrv  J.  Capt.  R.N.  (Hi.) 
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Larcom,  Thos.  Aiskew,  CB.  lb^.-Q<n* 

(ret.)  R.E. 
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Lennox,  Lord  J.  Lt.-Oo1.  late  6th  Drags. 
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31st  R«g.  Under  See.  of  State  for  \Vnr'(.3/.) 


Lieut.  R.N. 
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Madras  N.I.  Paymaster-Gen*  Madras 
M«nonnelI,Chnsto    Capt.  h.p.  4th  R.I.D.  Gds. 
Macdougal),  A.  II.  Esq.     Roy.  Archers  of  the 

Qneen^B  Body  Guard 
M'Hardy,  J.  B.  B. 
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Moody,  RIdi.  Clement        Col.  R.E.  Lleob* 
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Vice-Admiral 
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Phillimore,  Augustus  Captain  R.N. 
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Pigot,  J.  II,  S.  Eftq.  PAS,  Depty.  Lt.  S«ni. 
Pfte,  J.  W.  Com.  R.N.  (9/.) 
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R0S.S,  Eglintoun  F. 
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Sinclair,  0.  A.  Lient.  lute  56th  Regt. 
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Mil.  (9/.) 

iipratt,  Thonmn  A.  B.  Cli.  Capt.  R.N. 
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Stanley,  Right  Hon,  Lord,  M.P.  (9/.) 
StMton,  Edward         Lt..Co1 .  (ret . )  Bombay 
Art.  (V.) 

Stanton,  Edward,  CB.  Col.  R.E.  (10«.) 

Staveley,  Wm.  CoL  44th  Regt. 

Sterling,  Sit-  Anthony  Cunningham,  KCB. 

Col.  unatt.  (3<.) 
Steward,  Hen.  Hohlen  Capt.  2d  Dr.  CIdH.  (3/.) 
Stewart,  Alex.  MD.  InBp.Gen.of  Amiy  Hosps. 
StP'svnrt,  Alfx.  Esq.  Ofdnanco  .Storokcfpfr 
Stewart,  Alex.  Esq.  Oepty.  Lieut.  Norfolk 
Stewait,  Rieh.  H.  Esq.  War  OlRoe 

Stewart,  W.  Little     Lt..Col«  2nd  Dip.  Batt. 

Chatham 

StUwell,  John  Gilliau,  Esq.  Navy  Agent  (3/.) 
Stilwell,  Thomae,  BM|.  Nav>'  Agent 

Stiriiug,  Cliafi.  Comm.  R.N.  (9/.) 

Stirling,  M .  Esq.  Ruyal  Archers  of  .S<M>tland 
Sk^lbvdi  Rt.  Fanahawe  Rear.Adm. 
Stotherd,  Rich.  Hugh  Onpt.  R.E.  {V.) 

Stuart,  Donald  Major  late  46th  Regt. 

Stnart,  Heil»ert  Criehton,  Esq.    Depty.  Uent. 
Bute 

Stuart,  Wm.  Esq.  Depty.  Lieut.  Beilford 
Stubbs,  P.  W.  Capt.  Roy.  Ho^.^c  Art.  Beng.  (9/.) 
Stuclev,  W.  L.  Capt.  Oren.  Gda. 

Sulivan,  Barth  J.  CB.  Capt.  R.N.  (3/.) 

Sulivaa,  Thoti.  Hos»  Capt.  R.N.  (3/.) 

Sullivan,  B.  Col.  late  0th  Regt. 

Sweny,  Eugenn,  Esti.  Admiralty  {SI,) 

Symouds,  T.  P.  Lt.-Col.  Honfwd  Mil. 

Symons^  T.  O.  Lieut,  late  4tb  Dr.  Gda. 
%ng«»  Hillington  Hy.  Capt.  R.B. 


Talbot,  air  Charles  KCB.  Vice-Adm.  (10«.) 
Tapp,  Tlios.  CB.  Col.  108rdBoyalBombayFni. 

A  DC.  to  tJie  Queen 
Tarleton,  J.  W.  CB. 

TniTs,-  Heotor 


Capt.  R.N.  (3/.) 


Commr.  R.N. 
Adm.  (10«.) 
Maj. -Gen.  Cbl. 


Capt.  6th  Batt.  Mlddl. 


Tayler,  Joseph  N.  CB< 
Taylor,  Pringle,  KH. 

24th  Regt. 
Taylor,  Wilbraliani 

Rifle  VolTB.  (9/.) 
Teale,  Chaa.  Shipley  Col.  (ret.  full  pay) 

Tenison,  Edward  Capt.  late  14th  Drags. 

Tliaokwell,  Jos.  Edwin       Lient.-Col.  unatt. 

Amt.  AdJ.rOen.  Portsmouth 
Thomas,  Morgan      Dep.  Inqp,Ord.  Mrd.  I>c<p, 
Thompson,  T.  Perronet  Lieut.-Gen. 


Thomson,  B.  R. 

Thorold,  Richard 
Tigfae,  Jas.  Lowrio 
Timbrell,  T.  CB. 

Army  (10^.) 
Tinling,  E  .  B. 


Lieut,  lata  Uih  Dvags. 

Commr.  R.N.  (3/.) 
Surg.  h.p.  12th  Lane. 
Licut.-Col.  (ret.)  Bengal 


Capt.  R.N. 

Tinling,  (reorge  Vaughan  ^J25  («*•)  R.E, 
Todd,  James  Heniy     Maj.  P.w.O.  IKmegal 

Militia 

Tomkyns,  Bev.  John  Capt.  late  R^al  Drags. 
Temns,  H.  D.   Lieuk-CU.  99d  R.  woiali  Fua. 

Townlfv,  G(>orge  Lient.  late  Rifle  Bri^r. 

Tracy,  the  ZTo^.Sndeley  C.U.H.Capt.Qr.Gd8. 

Trafford,  H.  T.  Capt.  48d  Lt  TaS.  (91.) 

Tryon,  Robert  Capt  R.N. 

Tubbs,  Robert,  Esq.  Depty.  Lient,  Middlese.K 
1  Tupper,  A.  C.  Capt.  Royal  Brecknock- 

shfa«  Rifle  Regt.  (8/.) 
I  Turner,  F.  H.  Col.  late  Gren.  G  l  . 

Tumer,  William  Rear-Adm. 
;  Tumor,  Christopher  Ratton  Lieut.  Rtfe 
j        Brigmle  (9/.) 

;  Tvveeddale,  George,  MARqum  of      KT.  KCB. 

Gen.  CoK  42d  Highs.  (3/.) 
I  Tylden,^f*VJ.Ma«well     Lt-Col.  late  52d  Regt. 

Tyler,  Sir  James  Lieut,  late  of  the  Hon. 

I        Coi-ps  Gent.-at-Arms  (3/.) 
i  Tyler,  H.  W.  Capt.  R.E.  (SI.) 

Tytler,  Wm.  I  rascr  Capt.late  9th  Beng. I4g)kt 
Cavalt5'(9/.) 

I  Valiant,  Tlios.  .Tas.  Maj. -Gen. 

I  Vandeteur,  John  Cul.  late  10th  Hussars 

j  Verling,  Jas.MD.  In.H.Gen.h.p.Ord.Med.De^ 
Vernon,  Lonn  Geo.  J.  W.    Major  Dnbjriiire 
Rifle  Tola.  (91.) 
I  Vernon,  W.  V.        Capt  late  68th  Regt.  (3^.) 
Vicars,  E<lwanl  Col.  (ret)  R.E, 

Vitlal,  A.  T.  E.  \'ice-A<lm. 
I  Vivian,  Husaey  Lt  * Col.  4th  Swansea 

RMe  Vohi.  MP.  {i<i.) 
Vivian,  iiir  Robt.  J.  H.  Mi^or.Qen, 

II.  M.  I.  Forces 
Vyvyan,  Rieh.  H.  S.       Lt  Ute  Duke  of  Com- 
I         wair.H  Rangers.         Ho».  COTpa  OeB.-Kt* 
Arms  (lU  Is,)  ^ 

I  WALES,  HRH.  THE  PRINCB  OF  KO. 
!        KSr.  Gen.  (9/.) 
,  Woddilovo,  C.  L.  Capt  R.N.  (3i.)  ' 

'  Wake,  Baldwin  A.  Commr.  RN. 

;  Walker,  A.  L.  Lieut.  09th  Rpgt.  (9/.) 
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Walker,  Sir  Baldwin,  W.  Bart.  KCB.    Roav- 1 

Admii-al 

Waiker,  C.  F.  Lieut.  a.N.  (3/.)  • 

Walker,  B.  W.  Forester,  GB.         Bf»j.-6en. ! 
WalUs,  Si)-  P.  W.  P.  KCB.  Vice-AciniirMl 
Walpolf,  ,Sh-  Rob.  KCB.         Maj.-Gon.  (U/.) 
AValter,  E.  Capt.  late  8th  Husaare  (3/.) 

Ward,  F.  B.  Lieut.-Ool.  R.A.  (10..)  ! 

Ward,  James  TI.  Capt.  R.N.  j 

Ward,  Will.  Cuthbert  Lteut.-Gen.  Col.-Com- 
maadaiit 

Ward,  W.  R.    Capt.  (late)  Sooth. Do\«n  Mil. 

Warden,  Fred.  OB.  Capt.  R.N. 

Waxxen,  Wm.  CB.  Reai^Adm.  (81.) 

Wan-y,  E.  T.  Liout.  R.A.  {\H.) 

Waters,  Marcus  Antoiiius       Major-Gen.  R.K. 

Watkius,  AVcstrop  Hajor-General,  Col. 

U.  M.  48th  Madias  N  J.  (3/.^ 

Watling,  John  Wyat  Viee-Admiral 

Watts,  J.  J.  Capt.  late  Ciunl».  Westmore- 
land Yeo.  Hue. 

Webb,  Sir  Henry  Capt.  lato  Life  Gds. 

Webb,  J.  M.  Capt.  lute  1th  R.  Irish  Drag.  (jtda. 

Webster,  Sir  Augustus  F.  BaH.      Lieut.  R.N. 

Weir,  Alexander  Master  R.N. 

Welch,  J.  W.  Capt.  late  Hon.  Art,  Comp.  (3/.) 

Weller,  T.  M.  M.  Capt.  W.  Kent  Mil. 

Welle«ley,  Hon.  WUliam        C'iipt.  lato  R.N. 

Wellington,  Arthur  DuKE  of,  KG,  Lieut.-Oen. 
Col.  Couidt.  Vict.  Rifle  Vols. 

Wcmyss,  David  Douglaa  Capt.  l»to  Rojral 
Montg.  Rifles,  and  48th  Regt. 

Womyfl8,W.B.  Lt-Col.  late  Ist  Beug.Cav.(9/.) 

West,  m»,  W.  B.  B.       Gapt.  Gr.  Gds.  (3/.) 

Western,  Jas.  Roger  Ool.UkteBeng.  Eng.  (3/.) 

WheaUey,  Johu  Capt.  R.N.  (3/.) 

Whiehooto,  Ckorge  M^.>Gen.  nnatt. 

minyatee.  Sir  £dw.  Obaa.  KOB.  KH.  Lt-Gen. 
Col. -Com.  R.A, 

W^hiah,  Claudius  B.  Lieui.  Ulc  14th  Huss.  (3/.) 

Whitbread,  W.  H.  Esq.  Deputy-Lieut.  B-dford 

White,  Loraine  AUjor  unatt.  Barrack  Master, 
LondoQ  (3^. 

WhlttflT,  J.  B,  Esq.     ht«  Aftrt.  Pajmr.-Gen. 


Whittingbam,  Ferdinand,  CB.       CoL  wiate. 

AVight,  John  Admiral 
Wightman,  George  Lt-Col.  late  67th  Regt. 
Wilkinson,  Chas.  Edmund  Col.  R.B. 

Williams,  T.  B.  Oapblate  4th  B.L  Dr.  Gds. 
Williamson,  J.  Esq.  lalc  R.N. 

Wilmot,  Chaa.  Edward  Capt-  R.N. 

Wilson,  George  Lt.-Col.  late  65th  Regt. 

Wilson ,  Lcstock  P.  Esq.      Uetit.  late  Wettm. 

Volunteem  (9/.) 
Wilwn,  Thomas  Capt.  R.N.  (10s.) 

Wilson,  Sir  T.  M.  Bart.  Col.  W.  Kent  Mil.  (V.) 
Wilton,  T.  EAKbof,  GCH.  Oo\.  Q.O.L.LMU. 
Winohester,  HAAt^vis  of  Col.  Hants.  Mil. 
Winter,  Chas.  Capt.  late  66th  Regt. 

>Vinteiton,  E.  Earl  of  Capt.  SuMex  Rifle  Vols. 
Witt,  Geo.  E.  Esq.  FR8. 
Wood,         Hon.  Sir  Charles,  JBwrU  GOB. 

Seerctary  of  State  for  India 
WuoU,  J  as.  Capt.  h.p.  R.M.  L.  I. 

Woodall,J olin,Esq.  Deputy- Lt.York8hire(10#,) 
Woodford,  Sir  Alexander,        GCB.  CCMG. 

Gen.  Col.  fcJco.  Fus.  Gds.  Liduk-Gov. 

Chelsea  Hospital 
Woodgate,  Thomas  Cummr.  R.N. 

Woodgato,  WiUiam  Lieut,  late  25th  Regt. 
Wrey,  W.  Long  Lieut,  late  Newf.  Corpe 
Wright,  Cbae.  Jae.  Col,  R.A. 

Wright,  S.  Capt.  late  3rd  Butft. 

Wrouglitou,  J.  W.  Lt.-Col.  late  Colds.  Gds. 
Wvatt,  S.  Capt.h.p.  R.A.  (3/.) 

WyMe,  Wm.  CB.  Mig.-aeD.  R.A.  (3/.) 

SVyvill,  Chi'istopher  Rear- Admiral 

Yale,  W.  Parry,  CB,  Lt.-GoLlate  32nd  Regt. 
Yelvertou,  Hastings  £.  CB.  Capt.  R.Ni 

Commodore  Con.  Gen.  Coast  Guard,  ADC. 

to  Ike  Qtt^eib 
Yorke,  Philip  Jas.  FRS.  Col.  Ute  S.F.G,  (31.) 
Yorke,  Reginald  Capt.  K.N. 

Young,  Horatio  B.  Capt.  R.N. 

Young,  Jas.  Robt.  Major- Gen  era!.  (lOs.) 

Young,  W.  L.  M.  Superintend,  of  Stores  (Sl.S 
Ynle,  Jas.  Coinnir.  BJf.  (Zl) 
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Broderip,  W.  J.,  FRS. 
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Mrs.  Somerville. 
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Henplowc,  Professor. 
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Mallctt,  R.  Esq.  CE.  FRS.  &c. 
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CORPS  DIPLOMATIQUE. 

Austria  .  .  .  Appoiiyi,  Count.  A ni l  adder  Extraordinary  and  Plenipotentiary. 
Bavaria  .  .  .  Cetto,  itorou  dc,  Envoy  Extraordinary  and  Minister  Plcuipotentiaiy. 
ib^nw  .  .  .  Van  de  Weyer,  M.  Sylvain,  Envoy  Extnordinaiy  and 
MratU  «...  Carvalho,  Moreim  Comm.  F.  de.  Envoy  Extnordinaiy  and  Minirter  FMpo- 
teutiary. 

Dtkmark  .  .  Bille,  M.  Torben  de,  Envoy  Extraordinary  and  Minister  Plenipotentiary. 

Itttli/  Aateglio,  Marq.  E.  d',  Envoy  Extiiiunlinary  and  Minuter  Plenipotentiary* 

NetherhuuU  .  Bcutitick,  Baron,  Envoy  Extraordiuary  and  Minister  Pleniiwtentiary. 
PorinQal,  .  .  Lavradio,  Count  de,  Envoy  Extraordinary  and  Minister  Plenipotentiary. 
Prussin  .  .  .  BemstorfT,  Count  Von,  Ambassador  Extraordinary  and  Minister  Plenipotenliaty. 
MkmiUi  ....  Brunnow,  liinon  de,  Anibas.<^dor  Kxtraordiiiaiy  and  Plenipotentiary. 
Spam  ....  Gouzalox,  Don  Antonio,  Euvoy  Extnu>rdaiai7  and  Minister  Plouipotcntiary. 
Svedkti  aud  Waditmebter,  Count  C,  Envoy  Extraordinaiy  and  Minieter  Plenipoleotia«y« 

Turkey ....  Musurus  Ikny,  M.,  Ambassador  Iflxtraordinaty  and  Pleuipoteutiaiy. 
United  SUUet  Adams,  C.  F.  Eiq.i  Envoy  Extraordinary  and  Minittter  Plenipotentiaiy. 
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It  u  my  desiie  to  beoome  »  Member  of  the  Royal  United  8er?iee 
Institatioii;  and  I  hereby  request  and  authorise  my  Agents  [or  Benken^y 

Messrs.  ,  to  pay  my  Entrance  Fee 

and  Annual  SiLljscripfeion  now,  aud  as  it  becomes  due  on  the  Ist  January 
in  each  year,  to  the  Secretary  of  the  lustitutiou. 

 ^  biguatuie. 

 ^  Qoalifieation 

for  Membership. 


I  FOUM  FOU  BECOMIKO  A  LIFE  SUBSCUIBISK. 
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Institution;    and  1   liereby    auihoris*;    my   Agents    [or  Bankers]]* 

Messrs.  to  pay  my  Entrance  Fee 

and  Life  Subecription  to  the  Secretary  of  the  Institution. 

________________  Signature, 

I   Qualification 

for  Membership. 

^     Entrance  Fee — Oiit  Poun!». 

Annual  Subscription— 0^£  TouhD,  which  entitles  a  Member  to  receive 
the  Journal:  or  Tbn  Sbillikgs  without  the  Journal. 

Liie  Subserlpticn  Ten  Pounds  (including  Entranoe  Fee)^  wUeh  entitles 

a  Member  to  receive  the  Journal,  or  Six  Puuht>6  (iu  addition  to  the 
Entrance  Fee)  without  the  Journal. 


Ofiicers  in  India  may  pay  their  Subscriptions  to  Meiink  Oilliadar  aad 
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